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^̂ EUSSn >adjective 

(of  a person, act ion,  or mot ive) 
lacking considerat ion for  other people:  

concerned chief ly wi th one's own 
personal  prof i t  or p leasure:  

I  jo ined  them fo r  se l f i sh  reasons .  



ad jec t i  ve<  | SELFISH 

the fundamental  behaviour of  a 
gene to ensure i ts  survival ,  

whatever i t  takes: 

the exact opposi te to al t ru ism: 

The  gene  i s  the  bas ic  un i t  o f  
se l f i shness .  
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assurin 
surviva 
What is  Sel f ish Archi tecture? 

Sel f ish Archi tecture is ,  in ef fect ,  the genet ic 

analogy to cul tural  disseminat ion -  select ion,  

var iat ion,  and repl icat ion -  an extended phenotype 

of  archi tectural  memes. In genet ics,  phenotypic 

ABSTRACT effects resul t  f rom a combinat ion of  genes and 

their  environment.  An extended phenotype, as f i rst  

discussed by Dawkins and Dennett ,  is  the bodi ly 

manifestat ion of  a gene: the ef fect  that  a gene, 

in comparison wi th i ts  al le les,  has on the body 

v ia development.  Therefore,  memetic phenotypes, 

or  memeotypes, exist  as act ive copies of  external  

representat ions in cul ture ( l ike art ,  archi tecture,  

music etc. . . )  and play an essent ia l  ro le in memetic 

repl icat ion and cul tural  evolut ion.  

The fo l lowing invest igates a modern social  

at t r ibut ion of  Darwinian evolut ionary theory into 

a p lat form for sel f ish archi tecture.  That is  to 

say, more speci f ical ly,  an invest igat ion of  mimet ic 

theory (Dawkins* meme as the social  mirror to the 

evolut ionary gene) and i ts  possible author i ty over 

archi tectural  processes in at t r ibut ing sel f ishness as 

a viable operat ive design strategy. 
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INTRODUCTION 

The phenotype is  not  l imi ted 
to s t r ic t ly  b io logical  

processes,  but  by extension 
inc ludes a l l  o f  the ef fects on 

i ts  envi ronment .  
See Chapter  Two.  

In  fact .  M.C.  Escher 's  
Uater fa l l .  a c lass ic  example 

o f  impossib le objects,  was 
the f i rs t  v isual  paradox I  
reproduced in  Archi tecture 

School .  

Self ishness in evolut ion,  as proposed by Richard 

Dawkins and as discussed by sociobiologists including 

Daniel  Dennett  and Susan Blackmore, among others,  can 

be labeled as a v iew of  unabashed advocacy towards 

a rather gene-centr ic analysis of  society and, by 

[extended phenotypej ,  the realm of  archi tecture. '  This 

far-reaching statement,  widely defended and argued 

wi th in both scient i f ic  and rel ig ious c i rc les,  is  

perhaps too nai 've and of ten l imi t ing for  observers.  

Nevertheless,  as Dawkins ef fect ively does, let  us 

start  by consider ing a helpful  analogy he uses to 

s i tuate the gene-centr ic posi t ion:  the Necker Cube. 

The Necker Cube is  a I  wel l  -  known Iv isua! i l lusion 

among archi tects.  I t  consists of  a l ine drawing that  

the brain interprets as a three-dimensional  cube. 

However,  there are two possible or ientat ions of  the 

perceived cube, and both are equal ly compat ib le wi th 

the two-dimensional  image on paper.  We usual ly begin 
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For a compel l ing argument  
on the dependance of  

archi tecture,  refer  to  
Part  I I I  of  Jeremy T i l l 's  

Archi tecture Depends.  

by seeing one of  the two or ientat ions and, af ter  a 

few seconds, the or ientat ion ' f l ips over '  in our 

mind, consent ing the second v iew. A few more seconds 

and the image f l ips back, cont inuing to al ternate as 

we look at  the image. 

The use of  th is analogy is  to propose s imply 

that  there are mult ip le ways of  assessing 

archi tecture,  one no more correct  than the other.  

As archi tecture becomes a f ie ld evermore|dependent[on 

interdiscipl inary research, i t  is perhaps important 

to look at  archi tectural  approaches not as one 

more acceptable than the other,  but  rather as a 

s imultaneous osci l lat ion of  views around the same 

problem. Therefore,  the fo l lowing analysis of  the 

sel f ish v i r tue of  archi tecture is  not intended to 

val idate a def in i t ive direct ion of  the profession 

or a v iew supplemented by proven theory,  but  rather 

presents s imply a way of  perceiv ing the i l lusion of  

archi tecture as dependent on the progression of  means 

for  i  ts survival .  

The process to temporar i ly  ' f l ip '  the mind into th is 

approach wi l l  navigate through theor ies of  Darwinism 

& natural  select ion,  genet ic evolut ion,  sociobiology, 

memetics,  heret ics,  and mind v i ruses before examining 

their  at t r ibut ion into a p lat form of  sel f ish 

archi tecture.  
Notes 

1 Dawkins, Richard. The Extended Phenotype: The Long Rparh of the Genp. New York: Oxford University Press, 1999. p. 1. 



selfish <f 

abstract v assuring survival 

acknowledgements vi securing a selfplex 

introduction vii the necker cube 
l is t  of  i l lust rat ions .  l is t  of  tables .  l is t  of  appendecies 

Chdpt6P I  #« • •  » •••  i  
one 01 defining viability 

f i rmi tas .  the goodness o f  f i t  .  surv iva l  o f  the f i t test  .  v iabi l i ty  
the v iable system model  .  a i rpor t  v iabi l i ty  

c h a p t e r  . . . . .  .  .  .  
two u hijacking darwinism 

natura l  se lect ion .  genet ics .  st rategies .  memet ics .  heret ics 

C h  3Dt  6  P  
three 22 the illusion of consciousness 

the repl icator  .  the swimming pool  .  the meme machine -  the sel fp lex 
the grand i l lus ion 

c h a f ! iur  29 infected: how to catch a mind virus 
in fect ion .  encapsulat ion .  a pat tern language .  archi tectonic  DNA 
archi tecture as a system 

chaffve 39 operators of selfish architecture 
repl icat ion .  adaptat ion .  k inship .  consciousness .  implantat ion 

Ch<3D"t6P •  ,  # .  |  # M 

six 46 airport of the future 
the shopping mal l  .  expanding the event  
a i r  s tat ion/base/por t /museum .  STOLport  .  budjeta i r  

seven 56 the landing strip 
si te .  pro ject  br ie f  .  apply ing the operators 

post-script 83 coding selfish architecture: a manifesto 

keywords 86 

appendices 90 

bibliography 95 



X 

LIST OF ILLUSTRATIONS [NO. [IMAGE [PGj 

001 Waterfal l ,  M.C. Escher.  L i thograph, 1961. v i  
Source: <www.mcescher.com> 

002 St i l l  L ives,  Norayr Kasper.  Photohraph, 1 
2005-2011. Source: <www.norayrkasper.com> 

003 Archi tect  as a Mother,  Marco Frascar i .  5 
Drawing, Source: Frascar i ,  Marco. El  even 
Exercises in the Art  of  Archi tectural  
Drawinq. New York:  Rout ledge, 2011. p.  46. 

004 The Viable System Model (VSM) showing 7 
recursive embedments,  Staf ford Beer.  
Drawing. Source: Espejo,  Raul ,  and 
Roger Harnden. The Viable System Model:  
Interpretat ions and Appl icat ions for  
Staf ford Beer 's VSM. Chichester:  John Wi ley 
& Sons Ltd,  1989. 

005 Photo f rom Circ le Line Party 5:  The 11 
Secret  Edi t ion,  Immo Kl ink and El  Miguel .  
Photograph, 2010. 
Source: <www.spacehi jackers.co.uk> 

006 DNA gel  e lectrophoresis using ethidium 14 
bromide and u l t raviolet  l ight ,  Mnolf .  
Photograph, 2006. 
Source: <www.wikipedia.org> 

007 Pinocchio,  Enr ico Mazzant i .  Drawing, 1883. 22 
Source: <www.1inguaggiogiobale.com> 

008 Screencapture f rom TEDtalk Memes and 24 
"Temes".  Susan Blackmore. Video, 2008. 
Source: <www.ted.com/talks> 

009 Dennett 's  Cartesian Theatre,  Jolyon 25 
Troscianko. Drawing, 2005. 
Source: Consciousness: A Very Short  
Introduct ion.  New York:  Oxford Universi ty 
Press,  2005. p.  14. 

010 Coca-Cola Santa cutout,  Haddon Sundblom and 31 
The Coca-Cola Company. Advert izment,  1931. 
Source: <www.thecoca-colacompany.com> 

011 Screencapture of  Dominic Cobb and Robert  32 
Fisher f rom Incept ion.  Chr istopher Nolan. 
Fi lm, 2010. Source: DVD. 

012 Mart ian f ight ing-machines destroying a town 32 
in England, Henr ique Alv im Correa. Drawing, 
1906. Artwork for  Wel ls,  H.G. The War of  the 
Worlds.  Source: <www.drzeus.best.vhw.net> 

http://www.mcescher.com
http://www.norayrkasper.com
http://www.spacehijackers.co.uk
http://www.wikipedia.org
http://www.1inguaggiogiobale.com
http://www.ted.com/talks
http://www.thecoca-colacompany.com
http://www.drzeus.best.vhw.net


xi 

013 Fun Palace: perspect ive for  the Lea River 36 
s i te.  Cedr ic Pr ice.  Presentat ion Panel ,  
1961-1965. Source: <www.cca.qc.ca> 

014 Plug-In Ci ty elevat ion,  Archigram. Drawing, 37 
1960's.  Source: <www.archigram.net> 

015 Walking Ci ty elevat ion,  Archigram. Drawing, 37 
1964. Source: <www.archigram.net> 

016 First  successful  f l ight  of  the Wright Flyer 46 
by the Wright brothers,  John T.  Daniels.  
Photograph, 1903. Source: L ibrary of  
Congress Pr ints and Photographs Div is ion 
Washington, D.C. <www.loc.gov> 

017 LAX Concourse Looking North,  Fentress 47 
Archi tects.  Render ing, 2008. 
Source: <www.fentressarchi tects.com> 

018 Alain de Notton in LHR Terminal  5,  Richard 47 
Baker.  Photograph, 2009. Source: de Botton, 
Alain.  A Week at  the Airport .  New York:  
Vintage Books, 2009. p.  43. 

019 Screencapture of  Viktor Navorski  f rom The 47 
Terminal .  Steven Spielberg.  Fi lm, 2004. 
Source: DVD. 

020 Sect ions and model photograph of  Kansai  48 
Internat ional  Airport  proposal ,  Bernard 
Tschumi.  Drawings and Photograph, 1988. 
Source: Tschumi,  Bernard.  Event-Ci t ies 
(Praxis) .  Cambridge: The MIT Press,  1994. 

021 Air t ransi t  DHC-6 Twin Otter refuel ing at  51 
Ottawa Rockcl i f fe Airport ,  Piergiul iano 
Chesi .  Photograph, 1975. 
Source: <www.wikipedia.org> 

022 European low-cost carr ier  route network in 52 
2000, UK CAA. Mapping. Source: O'Connel l ,  
John F.  Air l ines:  "An Inherent ly Turbulent 
Industry."  Air  Transport  of  the 21st 
Centurv:  Kev Strategic Developments.  
Surrey:  Ashgate,  2011. p.  65. 

023 European low-cost carr ier  route network in 52 
2008, UK CAA. Mapping. Source: O'Connel l ,  
John F.  Air l ines:  "An Inherent ly Turbulent 
Industry."  Air  Transport  of  the 21st 
Centurv:  Kev Strategic Developments.  
Surrey:  Ashgate,  2011. p.  65. 

http://www.cca.qc.ca
http://www.archigram.net
http://www.archigram.net
http://www.loc.gov
http://www.fentressarchitects.com
http://www.wikipedia.org


xii 

024 Meme Pool ,  Domest ic + Internat ional  Gates.  
Structural  System Model,  1:200 scale.  
Source: Photo of  Model by Author.  

025 Departures,  Fi tness Centre + Studios.  
Structural  System Model,  1:200 scale.  
Source: Photo of  Model by Author.  

026 Arr ivals + Baggage Claim. 
Structural  System Model,  1:200 scale.  
Source: Photo of  Model by Author.  

027 Pub, Conference Centre,  Theatre + Meme Pool .  
Structural  System Model,  1:200 scale.  
Source: Photo of  Model by Author.  

028 Domest ic + Internat ional  Gates.  
Structural  System Model,  1:200 scale.  
Source: Photo of  Model by Author.  

029 Structural  System Model.  
Structural  System Model,  1:200 scale.  
Source: Photo of  Model by Author.  

030 Arr ivals + Meme Pool .  
Structural  System Model,  1:200 scale.  
Source: Photo of  Model by Author.  

031 London Heathrow Internat ional  Airport ,  
London, Uni ted Kingdom. Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

032 Char les De Gaul le Internat ional  Airport ,  
Par is,  France. Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

033 Hong Kong Internat ional  Airport ,  Hong Kong. 
Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

034 Schiphol  Internat ional  Airport ,  Amsterdam, 
Nether lands. Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

035 Frankfurt  Airport ,  Frankfurt ,  Germany. 
Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

036 Pearson Internat ional  Airport ,  Toronto,  
Canada. Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

037 Ottawa Internat ional  Airport ,  Ottawa, 
Canada. Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

81 

81 

81 

81 

81 

81 

81 

94 

94 

94 

94 

94 

94 

94 

http://www.maps.google.ca
http://www.maps.google.ca
http://www.maps.google.ca
http://www.maps.google.ca
http://www.maps.google.ca
http://www.maps.google.ca
http://www.maps.google.ca


xiii 

038 Iqalui t  Internat ional  Airport ,  Iqalui t ,  94 
Canada. Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

039 Vancouver Internat ional  Airport ,  Vancouver,  94 
Canada. Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

040 Pierre El l iot t  Trudeau Internat ional  Airport  94 
Montreal ,  Canada. Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

041 Rockcl i f fe Airport ,  Ottawa, Canada. 94 
Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

042 Bi l ly  Bishop Airport ,  Toronto,  Canada. 94 
Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

043 London Ci ty Airport ,  London, Uni ted Kingdom. 94 
Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

044 Santos Dumont Airport ,  Rio De Janeiro,  94 
Brazi l .  Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

045 Dundee Airport ,  Dundee, Scot land. 94 
Aer ia l  Photograph. 
Source: <www.maps.google.ca> 

http://www.maps.google.ca
http://www.maps.google.ca
http://www.maps.google.ca
http://www.maps.google.ca
http://www.maps.google.ca
http://www.maps.google.ca
http://www.maps.google.ca
http://www.maps.google.ca


xiv 

LIST OF TABLES |W0. |TABLE [PG J 

001 Encapsulat ions For Modernist  Memes, Nikos 34 
A. Sal ingaros.  Source: Sal ingaros,  Nikos A. 
A Theory of  Archi tecture.  Sol ingen: Umbau-
Ver lag,  2006. p.  210. 

002 Customer Service I tems Dropped From The 53 
Tradi t ional  European Ar l ine Product By 
Ryanair ,  Sean D. Barret t ,  2004. 
Source: Barret t ,  Sean D. "Ryanair  and the 
Low-cost Revolut ion."  Air  Transport  in the 
21st Centurv:  Kev Strategic Developments.  
Surrey:  Ashgate,  2011. p.  117. 



XV 

LIST OF APPENDICES |NO. [APPENDIX |PG_| 

A Mapping the World 's Busiest  Airports.  91 
World 's Busiest  Airports by Internat ional  
Passenger Traf f ic ,  2010. Mapping by Author.  
Data Source: Airports Counci l  Internat ional  
<www.aci .aero> 

B Mapping the NAS. Nat ional  Airports System 92 
(NAS) Airports Effect ive Apr i l  17,  2010. 
Mapping my Author.  Data Source: Nat ional  
Airports Pol icy,  Transportat ion Canada. 
<www.tc.gc.ca> 

C Locat ing Rockcl i f fe Airport .  Air  Service 93 
of  the Natoinal  Capi ta l  Region. Mapping by 
Aurhor.  
Data Source: <www.maps.google.ca> 

D Siz ing the Str ip.  Comparing Large, Medium 94 
and Smal l  Airports.  Mapping by Author.  
Data Source: <www.maps.google.ca> 

http://www.aci.aero
http://www.tc.gc.ca
http://www.maps.google.ca
http://www.maps.google.ca


i t  
Hi th  long  h i s to r ies  o f  neg l ig ib le  p ro f i t ,  and  now 

unpreceden ted  fue l  cos ts ,  many  a i r l i nes  mus t  f ace  the  

t ru th  tha t  they  shou ld  conso l ida te  o r  d ie . 9 9 *  

WILLIE WALSH 
CEO of  Br i t ish Airways and Iber ia.  

» Walsh, Willie. "Surviving the Crisis." O'Connell, John F and George Williams. Air Transport in the 21" Century; fey Strategic 
Developments. Surrey: Ashgate, 2011. p. 55. 



1 

CHAPTER 
ONE 

For beaut i fu l  samples o f  
the ex is tence of  some of  

the spaces,  see Canadian-
Armenian c inematographer 

Norayr  Kasper 's  St i11-L ives,  
a por t ra i t  ser ies of  aging 

soviet  industr ia l  s i tes on the 
br ink of  d issolut ion.  

Nor,  notably ,  a suppression 
of  them. 

Agents who act  wi th,  and on 
the behal f  o f ,  others.  This  
idea is  fur ther  deta i led in  

var ious cata logued works 
publ ished in  Nishat  Awan,  

Tat jana Schneider ,  and Jeremy 
T i l l 's  Spat ia l  Aoencv:  Other  

Uavs n f  Doing Archi tecture.  

defining 
viability 

Today i t  is perhaps easy to say that  archi tecture is ,  

on the whole,  barely v iable.  As economies navigate 

through debt cr ises and their  corporate structures 

col lapse, merge, and sel l  their  assets,  the purpose-

bui l t  faci l i t ies that house them areion the edge 
T 

o f  being vacated,1wait ing to be re- inhabi ted and 

t ransformed into new working spaces. Other more 

typical ,  f lexible-minded spaces have of ten become 

insuff ic ient  in providing the required speci f ics 

for  their  given program and are on a fever ish cycle 

of  e i ther massive reconf igurat ion or at tempt ing to 

compensate d isgrunt led occupants.  This is  not yet  

another youthful  argument iadvocat ing sustainable,  re-
I— purposed archi tectures1  but rather poses the quest ion 

as to why th is s i tuat ion exists in the f i rst  place 

and how,|as agents, |archi tects should bear more 

responsibi l i ty  in enabl ing v iable permanence in their  

work.  
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1.1 FIRMITAS One of  the ear l iest  vocat ions of  permanence in 

archi tecture can be t raced back to the pr inciples 

discussed by Vi t ruvius in his Ten Books on 

Archi tecture.  Vi t ruvian permanence, or  f i rmitas,  is  

descr ibed as the stabi l i ty  or endurance of  something 

wi thout requir ing excessive maintenance. In chapter 

f ive of  h is f i rst  book, Vi t ruvius descr ibes his 

animate posi t ion towards choosing f i t  mater ia ls 

for  construct ion whi le recount ing the speci f ics an 

archi tect  must be acquainted wi th when s i t ing a town. 

He wr i tes:  

However,  th is  is  an 
except ional ly  v iable opt ion 
in  most  iso lated pockets of  

habi tat ion s t i l l  found around 
the wor ld.  (Note The Second 
Promise:  Shacklands thesis ,  

speci f ica l ly  
Uncle Tom's Cabin 

J .Armstrong 2012).  

Uith regard to the mater ia l  o f  which the actual  wal l  
should be constructed or  f in ished,  there can be no 
def in i te  prescr ipt ion,  because we cannot  obta in in  a l l  
p laces the suppl ies that  we desi re.  Dimension s tone,  
f l in t ,  rubble,  burnt  or  unburnt  br ick;  use them as 
you f ind them. For  i t  is  not  every neighbourhood or  
par t icu lar  local i ty  that  can have a wal l  bu i l t  of  burnt  
br ick l ike that  at  Babylon,  where there was p lenty of  
asphal t  to  take the p lace of  l ime and sand,  and yet  
possib ly  each may be provided wi th mater ia ls  of  equal  
usefu lness so that  out  of  them a faul t less wal l  may be 
bui l t  to  last  forever .1  

Although i t  is hardly conceivable to i re ly solely 
1 on found s i te mater ia ls ' for  a project  today, there 

is  something to be considered about the prospect of  

faul t lessness embedded wi th in a wel l -chosen mater ia l .  

In fact ,  making sui table choices should at  best not  

be str ict ly t ied to mater ia l  select ion,  but rather 

should fundamental ly encompass a l l  aspects including 

bui ld ing methods, technique, and others.  This level  

of  sui tabi l i ty ,  or f i t ness ,  is  key to def in ing the 

boundar ies of  v iabi l i ty  in archi tecture.  
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1.2 THE GOODNESS OF 
FIT 

NASA's Gold i locks Zone,  or  the 
habi table zone,  is  def ined as 

the r ight  d is tance of  a p lanet  
f rom a s tar  to  support  l i fe ,  

perhaps the most  e lementa l  
factor  of  def in ing v iabi l i ty .  

(More about  consciousness to  
fo l low in  Chapter  Three.)  

Archi tects str ive for  f i tness.  Endless hours are 

spent adding and subtract ing,  layer ing and b lurr ing,  

hashing and re-hashing design solut ions to hopeful ly 

land somewhere wi th in they Go!di  locks Zone|of  a just-

r ight  solut ion for  a c l ient .  At t imes, perhaps more 

f requent ly than some would l ike to admit ,  the task of  

problem solv ing becomes so immersive that  the resul t  

can of ten be much too abstracted or contextual ly 

insigni f icant to the or ig inal  endeavour.  A game 

develops where formal moves become less and less 

about d i rect  react ions to s i te or program and instead 

transform into a[conscious response to intui t ion|or 

what s imply feels r ight .  After a l l ,  according to 

archi tect  and theor ist  Chr istopher Alexander,  "every 

design problem begins wi th an ef for t  to achieve 

f i tness between two ent i t ies:  the form in quest ion 

and i ts  context ."2  

Even wi thout get t ing into the densi ty of  a formal 

exercise,  one could prematurely assert  that  f i tness 

of  form is  a contextual  parameter of  v iabi l i ty :  i t  

is fundamental ly dependent on i ts  judgment against  a 

compet ing ent i ty.  Fi tness is  t ied to a comparison of  

being unf i t ,  or the sui table vs.  unsui table,  moving 

on vs.  being abandoned, evolv ing vs.  regressing, 

l iv ing vs.  dying.. .  and so on. "The context  and the 

form are compl imentary."3  



4 

1.3 SURVIVAL OF THE The preservat ion of  favourable indiv idual  di f ferences 
FITTEST 

and var iat ions,  and the destruct ion of  those which 

are in jur ious,  is  what Darwin cal ls natural  select ion 

or the survival  of  the f i t test .4  This mantra,  

essent ia l  among the common discourse of  evolut ionary 

biologists,  has heavi ly inf luenced the foundat ions 

of  Darwinism and has spread to propose a del icate 

narrat ive for  a l l  of  the intr icacies of  l i fe as 

we know i t .  However,  i t  is not s t r ict ly t ied to 

evolut ionary enquir ies such as that of the genus homo 

by bioanthropologists,  but  has a lso become a sui table 

tool  for  predict ing the general  success that  any 

endeavor may have. 

Within the framework of  archi tecture,  i t  is easy to 

see how f i tness def ines the success of  even the most 

modest of  ideas. Look no fur ther than a moderately 

prof i led|design coinpet i t ion|and the cut- throat nature 

of  the archi tectural  spir i t  becomes evident.  Here,  

survival  depends not only on a sui table response to 

compet i t ion requirements but ,  more of ten than not,  

marks the blossoming of  a new branch on Darwin's 

evolut ionary t ree.  Successful  schemes can even 

abandon in jur ious project  br ief  requests in courtesy 

of  elements more favourable to the overal l  intent,  

whether or  not  they were asked for | -and budgeted for- |  

in the f i rst  place. Typical ly,  compet i tors respond 

but winners evolve.  

Note the North Amer ican 
proposa1 mode 1 . . .  f i tness 

is  def ined even before the 
pro ject  s tar ts .  

Usual ly  the added e lements 
that  helped the scheme win are 

the f i rs t  to  go under budget  
rev iew -  and of ten not  to  the 

surpr ise of  the Archi tect .  
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1.4 VIABILITY 

Archi tect  as a mother .  
Frascar i ,  Marco.  

The term v iabi l i ty  refers to achieving a heightened 

level  of  success or to the feasibi l i ty  of  a g iven 

var iable.  I t  is of ten used as cr i ter ia for  r isk 

evaluat ion and, i f  deemed unviable,  abandonment and/ 

or  terminat ion.  In botany, the term descr ibes the 

abi l i ty  of  a seed or spore to germinate.  I t  shares 

re lat ion in biology to the capabi l i ty  of  a p lant ,  

animal or  cel l  to survive or l ive successful ly,  

especial ly under part icular environmental  condi t ions.  

Or ig inat ing in the ear ly 19 t h  century,  f rom the French 

vie and Lat in vi ta,  viabi l i ty  stems f rom l i fe.  In 

medical  terms, the projected abi l i ty  of  a fetus 

or unborn chi ld to l ive af ter  b i r th is  a factor in 

determining v iable opt ions for  mothers exper iencing 

d i f f icul t  or unwanted pregnancies.5  

Archi tectural ly speaking, the v iabi l i ty  of  a bui ld ing 

should be an archi tect 's top pr ior i ty.  The.mother 

archi tect ' is  ,  af ter a l l ,  incubat ing throughout the 

gestat ion of  design unt i l  the eventual  b i r th of  her 

beaut i fu l  bui ld ing - a creat ion that ,  af ter  a l l  of  

her care and devot ion,  she wi l l  most l ikely abandon 

and never revis i t .  Perhaps more important is  the 

knowledge that  at  the moment of  creat ion,  she is  

responding to an instance in the evolut ion of  dynamic 

re lat ionships between groups of  people wi th di f ferent 

v is ions of  what the future is  to be. Whi le the s i t ing 

of  a bui ld ing,  i ts  mater ia ls and their  organizat ion 
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and the bui l t  space and form may have a part icular 

meaning at  the t ime they are conceived, that  

meaning may a l ter  rapidly as c i rcumstances change. 

These are impossible to predict .  Despi te th is,  the 

archi tect  must,  by fact  of  the physical  real i ty of  

archi tecture,  make decis ions.  In such cases, the 

archi tect  exercises agency by select ing which future 

he or she hopes for ,  supports,  or ,  perhaps, bel ieves 

is  most l ikely.6  The archi tect  must create a being 

"capable of  independent existence."7  

But how can we quant i fy th is capabi l i ty  of  autonomy? 

Is i t  possible to pre-code an ent i ty to ensure i ts  

v iabi l i ty ,  whether i t  be str ict ly archi tectural ly 

speaking or otherwise? 

1.5 THE VIABLE SYSTEM Perhaps an answer to these quest ions can be found 
MODEL 

within a model developed by Br i t ish cybernet ic ian 

Staf ford Beer cal led the Viable System Model (VSM). 

The VSM is  a model of  the organizat ional  structure of  

any autonomous or v iable system; that  is ,  a system 

that is  organized to be able to survive in i ts  

changing environment.  I t  " is not der ived by analogy 

f rom the human central  nervous system, but represents 

the isomorphisms which under l ie any v iable system, 

natural  or  ar t i f ic ia l ,  biological  or  social . "8  

The VSM, in broad terms, is  comprised of  f ive 



7 
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A deta i l  o f  a schemat ic  o f  the 
f ive systems wi th in Beer 's  

Viable System Model .  

sub-systems that  cont inual ly interact  wi th each 

other,  mapping the mathematical  invar iances in 

the management of  complexi ty.  These sub-systems, 

introduced in Beer 's Brain of the Firm, can be 

br ief ly def ined as fo l lows:9  

System One contains several  pr imary act iv i t ies,  

which are v iable systems themselves. They perform 

funct ions that  implement at  least  part  of  the key 

t ransformat ion of  the organizat ion.  

System Two represents the recursive organizat ional  

structure for  the informat ion channels,  resources and 

schedul ing between the components of  System One. 

System Three ident i f ies the structures and controls 

that  are put into place to establ ish the rules,  

resources, r ights and responsibi l i t ies of  System 

One. I t  also provides interfacing between systems, 

represent ing the big picture view of  the processes. 

System Four is  responsible for  looking outwards to 

monitor how the organizat ion needs to adapt to remain 

v iable,  ident i fy ing i ts  purpose in relat ion to i ts  

envi  ronment.  

F inal ly,  System Five governs pol icy decis ions wi th in 

the system as a whole to balance demands and steer 

the organizat ion,  however arbi t rary the boundar ies 

may be. 
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1.6 AIRPORT VIABILITY Let us change tack s l ight ly and examine th is system 

via an actual  enterpr ise.  In 2006. the Air  Issues 

Task Force, a federal /provincial / terr i tor ia l  ent i ty 

lead by Transportat ion Canada, completed a report  

on the v iabi l i ty  of  smal l  a i rports in Canada. This 

report  was in response to the Counci l  of  Ministers 

Responsible for  Transportat ion and Highway Safety,  

who "agreed that  the v iabi l i ty  of  smal l  a i rports is  

a shared responsibi l i ty  and that  a l l  partners would 

develop object ive cr i ter ia and evaluat ion gr ids in 

order to determine the mission of  smal l  a i rports and 

ident i fy opt ions for  future act ion."1 0  

The v iabi l i ty  of  smal l  Canadian a i rports has been 

given part icular at tent ion since the induct ion of  

the[Nat ional  Airport  System|(NAS),  def ined under 

the Nat ional  Airports Pol icy of  1994. The NAS is  

comprised of  26 a i rports that  l ink the country 

coast to coast,  including a l l  nat ional ,  provincial  

and terr i tor ia l  capi ta ls,  as wel l  as a i rports wi th 

annual  t raf f ic  of  200,000 passengers or  more. "These 

airports ref lect  a commitment on the part  of  the 

federal  government to the v iabi l i ty  of  a nat ional  

system of  safe,  commercial ly-or iented and cost-

ef fect ive airports.""  

A mapping of  the the NAS 
and smal l  a i rpor ts  studied 

by Transportat ion Canada is  
of fered in  Appendix B.  

Airports not part  of  the NAS, at  a stagger ing +/-

480 nat ionwide, have been federal ly abandoned and 

operate by a var iety of  other ent i t ies,  including the 
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provincial ,  terr i tor ia l ,  or municipal  governments,  

a i rport  commissions and pr ivate corporat ions.  

Many of  these airports are in dire operat ing 

condi t ions,  on the verge of  abandonment and are 

therefore reasonably s i ted for  a v iabi l i ty  analysis 

wi th in th is thesis.  
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1 Vitruvius, Pollio. Ten Books on Architecture. Trans. Morris H. Morgan. New York: Courier Dover Publications, 1960. pi 24. 

2 Alexander, Christophei Notes on the Synthesis of Form. Cambridge: Harvard University Press, 1968. p. 15. 

3 Alexander, p. 21. 
4 Darwin, Charles. The Origin of Species. New York: P F Collier & Son Company, 1909. p 94. 

5 Oxford Dictionary of English. Edited by Angus Stevenson. Oxford University Press, 2010. Oxford Reference Online. Carleton University. 

08 Dec 2011 <httpj'/www.oxfordreference.com/views/ENTRYhtml?subview=Main&entry=tl40.e0926460>. 
6 Findley, Lisa. Building Change: Architecture. Politics and Cultural Agenrv. Taylor & Francis, 2005. p. 207 

7 Beet Stafford. "The Viable System Model: Its Provenance, Development, Methodology and Pathology." The journal of the 
Operational Research Society. Vol. 35 no. 1.1984. p. 7 

8 Espejo, Raut and Roger Harnden. The Viable System Modet Interpretations and Applications of Stafford Beer's VSM. Chichester. John 

Wiley & Sons Ltd, 1989. p. 2. 

9 Beet Stafford. The Brain of the Firm. Chichester. John Wiley & Sons Ltd, 1981. 

10 Air Issues Task Force. Study of the Viability of Smaller Canadian Airports. Ottawa, Transport Canada, 2006. 

11 "National Airports Policy". Transport Canada. 03 Feb 2010,09 Feb 2012. 

<http://www.tc.gc.ca/eng/programs/airports-policy-nas-1129.htm>. 

http://www.oxfordreference.com/views/ENTRYhtml?subview=Main&entry=tl40.e0926460
http://www.tc.gc.ca/eng/programs/airports-policy-nas-1129.htm


NUMBER OF THINGS IT EXPLAINS 
POWER OF A THEORY = 

NUMBER OF THINGS IT NEEDS TO ASSUME 

* *  By  th i s  measure .  Darw in  d i scovered  wha t  may  be  the  

mos t  power fu l  t heory  i n  a l l  o f  sc ience :  

POWER OF DARWIN'S _ A  BILLION WELL-ADAPTED SPECIES 

THEORY GENES EXIST 

. . .  f o r  m u t a t i o n ,  c o m p e t i t i o n ,  s e l e c t i o n  a n d  

evo lu t i on  fo l l ow  inev i tab ly  f rom the  ex is tence  o f  

h igh - f i de l i t y  rep l i ca to rs .  9 9  *  

RICHARD DAWKINS 
Evolut ionary Biologist .  

Dawkms, Richard. Published in Obrist, Hans-Ulrich. Formulas For Now. New York: Thames & Hudson, 2008. p. 37 
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CHAPTER 
TWO 

For more about  archi tecture 
and i ts  expanded f ie ld ,  see 

Esther  Choi  and Marr ikka 
Trot ter 's  Archi tecture at  the 

Edge of  Everyth ing Else.  

See the Ci rc le L ine Par t ies 
organized by Space Hi jackers,  
a UK 'anarchi tect '  group that  

specia l izes in  the cover t  
over tak ing of  publ ic  spaces.  

Here,  a par ty  on the London 
Underground complete wi th 

DJ's ,  dr inks,  and d isco bal ls .  

hijacking 
darwinism 

I t  could be said that  archi tecture is  perhaps, 

i f  anything, a f ie ld of  relatedness. That is  to 

say, more speci f ical ly,  that  i t  most always shares 

a k in relat ionship wi th i ts  inf luences, whether 

they be d i rect ly embodied or more f igurat ively 

jaunted. Working wi th in th is shared kinship can 

al low designers to evaluate and re-evaluate their  

processes against  pre-exist ing condi t ions or parented 

not ions of  value. However,  th is safety net can be 

of ten stretched much too th in,  becoming a point  

of  re l iance rather than relat ion for designers.  In 

turn,  designers cont inual ly chal lenge to commandeer 

other f ie lds,  set t l ing to pract ice somewhere between 

archi tecture and[everything else. |The pract ice of  

h i jacking for  archi tects has become so intr iguing 

that some even]hi jack wi th in their  own f ie ld. |  

This chapter is  dedicated to examining the hi jacking 

of  Darwinism by sociobiologists,  wi th the speci f ic  
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goal of  t ry ing to descr ibe how archi tecture can 

evolve as a social  endeavor based on evolut ionary 

theory.  This should help determine why there could be 

a genet ic predisposi t ion for  archi tecture to want to 

survive and, therefore,  may need to act  sel f ishly to 

do so.  

2.1 NATURAL To begin a d iscussion that  always behaves sel f -
SELECTION 

referent ia l ly  to genet ics,  one must f i rst  understand 

the theory upon which a large school  of  evolut ionary 

th inking is  based: Char les Darwin's theory of  natural  

select ion.  

The concept is  simple but powerful :  indiv iduals best 

adapted to their  environment are more l ikely to 

reproduce and therefore survive.  As long as there 

is  some var iat ion between them, there wi l l  be an 

inevi table select ion of  indiv iduals wi th the most 

advantageous var iat ions to carry a species through 

generat ions.  I f  the var iat ions are inher i ted,  then 

di f ferent ia l  reproduct ive success wi l l  lead to a 

progressive evolut ion of  a part icular group of  a 

species.  This leads to groups that  evolve to be 

suf f ic ient ly di f ferent,  eventual ly becoming d i f ferent 

species.  

Darwin best descr ibes his fundamental  evolut ionary 

theory ear ly in the fourth chapter of  h is book. On 
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the Origin of Species, as fo l lows: 

"Let  i t  be borne in  mind how in f in i te ly  complex and 
c lose- f i t t ing are the mutua l  re la t ions o f  a l l  organic  
be ings to  each o ther  and to  the i r  phys ica l  condi t ions o f  
l i fe .  Can i t .  then,  be thought  improbable ,  see ing that  
var ia t ions usefu l  to  man have undoubted ly  occurred,  that  
o ther  var ia t ions usefu l  in  some way to  each be ing in  the 
great  and complex bat t le  o f  l i fe  should  somet imes occur  
in  the course o f  thousands o f  generat ions? 
I f  such do occur ,  can we doubt  ( remember ing that  many 
more ind iv idua ls  are born than can poss ib ly  surv ive)  
that  ind iv idua ls  hav ing any advantage,  however  s l ight ,  
over  o thers ,  would  have the best  chance o f  surv iv ing 
and o f  procreat ing the i r  k ind? On the other  hand,  we 
may fee l  sure that  any var ia t ion in  the least  degree 
in jur ious would be r ig id ly  dest royed.  Th is  preservat ion 
o f  favorab le  var ia t ions and the re ject ion o f  in jur ious 
var ia t ions I  ca l l  Natura l  Se lect ion. " '  

Although Darwin later ref ines his theory in much 

c learer detai l ,  i t  is interest ing to read his f i rst  

explanat ion of  natural  select ion as a theory somewhat 

re l iant  on chance. He val idates his theory s imply 

by arguing that ,  becuase scient ists have sometimes 

observed character ist ics seemingly benef ic ia l  to 

a species,  that  logical ly these at t r ibutes have 

assisted in the survival  of  and eventual  evolut ion of  

said species,  a l l  wi thout necessar i ly  knowing how or 

why said t ra i ts were at t r ibuted in the f i rst  place. 

Richard Dawkins,  through the main argument of  h is 

work in The Selfish Gene and The Extended Phenotype, 

is  in complete concurrence wi th Darwin's theory of  

natural  select ion as the def in i t ive evolut ionary 

model.  However,  Dawkins at t r ibutes a l l  processes that  

both encourage and inhibi t  evolut ion through natural  
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2.2 genetics 

A genet ic sequence represented 
v ia electrophoresis.  

select ion not on chance, but  rather bel ieves that  

evolut ion is ,  at  i ts  core,  of  genet ic basis.  

Before discussing Dawkins'  rather c lever at t r ibut ion 

of  sel f ish behavior in genet ic evolut ion,  i t  is 

important to understand some of  the basic structure 

and nomenclature fami l iar  to genet ics.  Much of  what 

we know about human deoxyr ibonucleic acid (DNA) is  

found through a process cal1ed|electrophoresis. j  

Essent ia l ly ,  every cel l  in the human body holds 

copies of  our DNA, containing 46 select  chromosomes, 

hal f  of  which come f rom each parent.  In th is process, 

the DNA is  spun and unwound, so as to dissect each 

chromosome for  analysis.  Each chromosome, represented 

by a vert ical  sequence of  b lots is  then suspended 

in a conduct ive gel  and charged e lectr ical ly.  With 

dye added, elements along each chromosome begin 

to glow. These elements are genes. The intensi ty 

of  the rarefact ion of  each gene, in comparison to 

known intensi t ies suspended in the same gel ,  a l low 

a genet ic ist  to determine which genes are present,  

and in what sequence. A d i f ference of  the sequence, 

an al le le,  can also exist .  Final ly,  the observable 

character ist ics,  or what the gene does is  cal led a 

pheno type .  
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Viabi l i ty ,  as def ined in 
Chapter One, is  key to 

achieving th is.  

Dawkins'  def in i t ion of  a gene, wi th medical  basis,  

is  however not  qui te as technical .  He uses the word 

gene to mean "a genet ic uni t  that  is  smal l  enough 

to last  for  a large number of  generat ions and to 

be d istr ibuted around in the form of  many copies.  

Dawkins'  gene is  a uni t  that  is  just  large enough to 

create a phenotype inf luent ia l  to evolut ion:  the gene 

as the fundamental  uni t  of  natural  select ion.  

Dawkins coined the term se l f i sh  gene  as a way of  

expressing his genet ic v iew of  evolut ion as opposed 

to Darwin's theory focused on the organism and the 

group. Essent ia l ly ,  for  Dawkins,  i f  two indiv iduals 

are genet ical ly re lated, the more sense -at  the level  

of  the genes- i t  makes for  them to behave sel f lessly 

wi th one another.  A gene, as the uni t  of  natural  

select ion,  wi l l  behave in whatever way reasonable to 

ensure i ts |survival  and an abi l i ty  to reproduce.| In 

descr ib ing genes as being sel f ish,  Dawkins does not  

intend to imply that  they are dr iven by any mot ives 

or wi l l  -  merely that  their  ef fects can be accurately 

descr ibed as i f  they were. According to Dawkins,  

th is view explains al t ru ism at  the indiv idual  level  

in nature,  especial ly in k in relat ionships:  when an 

indiv idual  sacr i f ices i ts  own l i fe to protect  the 

l ives of  k in,  i t  is act ing in the interest  of  i ts  own 

genes. 
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For convenience, Dawkins uses an i ndex  o f  re la tedness  

to descr ibe a l t ru ist ic genet ic behavior.3  This index 

direct ly responds to the amount of  genet ic copies 

the indiv iduals share.  A parent,  for  example,  wi l l  

behave more a l t ru ist ical ly to i ts  chi ld than i t  would 

to a grandchi ld because i ts  degree of  relatedness to 

the chi ld is  always 1:2,  where to the grandchi ld is  

1:4.  This is  because the parent has passed hal f  of  

h is/her genes to the chi ld,  and one quarter to the 

grandchi ld.  An a l t ru ist ic behavior imparted on the 

chi ld,  according to Dawkins,  could therefore s t i l l  be 

considered sel f ish as the parent is  act ing only in 

the interest  of  i ts  genet ic survival .  

For Dawkins,  a l l  organisms are therefore act ing 

solely on the premise of  their  genet ic survival .  We 

are gene machines: organisms bui l t  solely for  the 

transmission of  genet ic informat ion.  This theory 

is  helped by understanding evolut ionar i ly  stable 

strategi  es.  

2.3 strategies An evolut ionar i ly  stable strategy, or ESS, is  def ined 

as a strategy which, i f  most members of  a populat ion 

adopt i t ,  cannot be bettered by an a l ternat ive 

strategy."  I t  is a subt le and important idea, f i rst  

proposed by John Maynard Smith in his book of  essays 

ent i t led On Evolution, but Dawkins descr ibes i t  wel l  

as fo l lows: 



17 

Not only supported by the 
manifestat ion of  these 

ideas into bui l t ,  real- l i fe 
exper iences, but a lso by the 

glossy covers of  count less 
archi tecture + design 

magazines found at  any local  
newsstand. 

"Another  way o f  put t ing i t  is  to  say that  the best  
s t ra tegy for  an ind iv idua l  depends on what  the major i ty  
o f  the popula t ion are do ing.  S ince the rest  o f  the 
popula t ion cons is ts  o f  ind iv idua ls ,  each one t ry ing to  
maximize h is  own success,  the on ly  s t ra tegy that  pers is ts  
w i l l  be one which,  once evo lved,  cannot  be bet tered by 
any dev iant  ind iv idua l .  Fo l lowing a major  env i ronmenta l  
change there may be a br ie f  per iod o f  evo lu t ionary  
ins tab i l i ty ,  perhaps even osc i l la t ion in  the popula t ion.  
But  once an ESS is  ach ieved i t  w i l l  s tay:  se lect ion w i l l  
penal ize dev ia t ion f rom i t . " 5  

ESS's are an important concept in evolut ionary 

genet ics because they can help def ine animal 

behavior,  excluding social  elements of ten observed 

by zoologists.  Strategies,  adopted again purely 

by the sel f ish nature of  the gene to ensure i ts  

survival ,  can enable d i f ferent behavioral  ecologies 

wi th in social  c i rc les.  Moreover,  when examining 

the behavioral  ecologies of  humans, evolut ionar i ly  

stable strategies are the gateway to understanding 

how ideas disseminate in society,  str iv ing for 

their  own survival .  One could argue that  th is in 

fact  is  archi tecture:  ia constant struggle for  the 

disseminat ion of  ideas into cul ture. 'Discussing the 

meme wi l l  help th is t ransi t ion.  

2.4 memetics A meme,  coined by Dawkins,  is  considered the social  

analogy to the evolut ionary gene. The new soup, 

previously the gene pool ,  is  the soup of  human 

cul ture.  Memes are the new repl icators.  Examples 

of  memes are tunes, ideas, catch phrases, c lothes, 

fashions, and ways of  making pots or of  bui ld ing 
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arches.6  Just as genes spread themselves in the gene 

pool  by leaping from body to body v ia the process 

of  reproduct ion,  so do memes spread themselves 

in the meme pool  by leaping from brain to brain 

v ia the process of  imi tat ion.  In archi tecture,  a 

designer might see speci f ic  response to a problem 

she is  facing in another bui ld ing:  a precedent.  She 

may imi tate that  solut ion,  or adapt i t  to sui t  her 

speci f ic  set  of  problems. She might a lso discover a 

general  theme to which she references her design, 

which we cal l  a concept.  Much l ike genes, a meme 

is  dependent on the repl icat ion,  var iat ion,  and 

select ion of  i ts  informat ion (DNA) to be successful .  

Gene-centr ic sociobiologists rely ing on Dawkins'  

at t r ibut ion of  the term, l ike Susan Blackmore in her 

book The Meme Machine, would argue that ,  much l ike 

species are machines for  genet ic t ransmission, we 

are also simply enablers of  memetic t ransmission. 

The level  of  success of  repl icat ion,  var iat ion or 

select ion of  a new meme is  pre-coded into our minds, 

much l ike a computer-based chess player is  pre-coded 

wi th algor i thms for  success pr ior  to enter ing a chess 

match. Perhaps a more upl i f t ing view for  archi tects 

and creat ive professionals is  that presented by 

philosopher Kate Distin in her literary retort The 

Self ish Meme, where she t ies the level  of  success 

of  a meme to both the phenotypic ef fect  and cul tural  

DNA,  wh ich  she  ca l l s  rep resen ta t iona l  con ten t .  
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For Dist in,  most of  the val id i ty of  the memetic 

analogy to cul tural  disseminat ion -  select ion,  

var iat ion,  and repl icat ion -  l ies in the phenotypic 

ef fect  of  a meme. In genet ics,  phenotypic ef fects 

resul t  f rom a combinat ion of  genes and their  

environment.  Dist in argues that  the extended 

phenotype, as f i rst  discussed by Dawkins and Dennett ,  

is  the bodi ly manifestat ion of  a gene: the ef fect  

that  a gene, in comparison wi th i ts  al le les,  has 

on the body v ia development.7  Therefore,  memetic 

phenotypes, or  memeotypes, exist  as act ive copies 

of  external  representat ions in cul ture ( l ike art ,  

archi tecture,  music etc. . . )  and play an essent ia l  

ro le in memetic repl icat ion and cul tural  evolut ion.  

What is  interest ing in Dist in 's reassessment is  how 

she argues that  cul ture 's development can be seen as 

both the resul t  of  memetic evolut ion and the product 

of  human creat iv i ty.  For Dist in,  memetic evolut ion 

is  equal ly compat ib le wi th the view of  humans as 

conscious and intel l igent,  disassociat ing hersel f  

f rom the bel ief  that  the memetic/genet ic analogy 

s imply def ines human cul ture as the product of  a 

mindless evolut ionary algor i thm. For Dist in,  the 

cul tural  manifestat ions of  human creat iv i ty val idate 

both intel lectual  autonomy and the at t r ibut ion of  

genet ic theory to cul tural  evolut ion.  
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2.5 heretics 

yHs defended v ia Dawkins in 
th is chapter.  

For others,  Darwinism and any genet ic/memetic theory 

hi jacked to descr ibe the evolut ion of  society is  pure 

heresy,  a v iew posi t ioned against  creat ionism and 

unnecessary in determining why we are the way we are.  

Noted moral  phi losopher Mary Midgley bel ieves that  

the meaning behind a l l  of  these invest igat ions is  

purely a human interest  in purpose, both scient i f ic  

and re l ig ious:  

" I t  is  p la in  that  we would not  be ab le  to  unders tand 
the l iv ing wor ld  around us a t  a l l  i f  we d id  not  th ink  
o f  many th ings in  i t  as purpos ive -  or ,  o f  course,  i f  
we were so lack ing in  purpose ourse lves that  we d id  not  
fo l low our  thoughts  through to  the i r  conc lus ion.  " 8  

Is th is why archi tects hi jack other f ie lds,  and 

why |sel f ishnessj is so intr insic to creat ing v iable 

archi tecture -  to f ind purpose? And i f  so, is  th is 

pursui t  a conscious one? These quest ions lead the 

discussion to the concept of  consciousness and 

whether or  not archi tects are,  or should be, aware of  

the creat ive processes they c la im to exploi t .  

Notes 

1 Darwin, Charles. On the Origin of Species. Bv Means of Natural Selection. London: Watts & Co., 1950. pp. 69-70. 

2 Dawkins, Richard. The Selfish Gene. 30th Anniversary Edition. New York: Oxford University Press, 2006. p. 32. 

3 Dawkins. pp. 90-108. 

4 Dawkins. p 69t 

5 Dawkins. p 6a 
6 Dawkins. p 192. 
7 Distin, Kate. The Selfish Meme: A Critical Reassessment. London: Cambridge University Press, 2005. p. 28. 

8 Midgley, Mary. The Solitary Self: Darwin and the Selfish Gene. Durham: Acumen, 2010. p 112. 



* *  Every th ing  you 've  seen  i s  an  i l l us ion ,  
. . .  9 9  

i t  s  a  t r i ck .  *  

eisenheim 
I I lusioni  st .  

* Burget Neil. The tBusionist. 2006. Film 
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t f t t j j -  j/vu UI. 

the illusion of 
consciousness 

chapter 
three 

007 

Interest  in consciousness is 
captured in Car lo Col lodi 's  
1883 c lassic The Adventures 

nf  Pinocchio.  where craf tsman 
Geppetto famously creats the 

wooden puppet and dreams of  i t  
becoming a real  boy. Above, 

the or ig ianl  artwork by Enr ico 
Mazzant i (1883).  

What is  consciousness? This i l lusory state of  being 

aware of  our surroundings, who we are,  and what we do 

is  deeply rooted in the understanding of  archi tects,  

neuroscient ists and sociobiologists.  Consciousness, 

or  bet ter  yet ,  being conscious, a l lows us as creat ive 

indiv iduals to assert  why we th ink the way we th ink,  

draw the way we draw, and make the way we make. 

This feel ing of  intui t ion,  however loosely def ined, 

composes the pr imal reason of  how the thoughts and 

ideas of  the mind are t ransferred into external  

manifestat ions.  However fundamental  th is concept may 

be,  scient ists have, to date,  been unable to c lear ly 

def ine how [consciousness exists, |or  where, i f  at  a l l ,  

consciousness is  stored and developed in the human 

brain.  

Is consciousness, therefore,  an i l lusion? 
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The i l lusion that we are a conscious sel f  having a 

stream of  exper iences is  constructed, according to 

sociobiologist  Susan Blackmore, "when memes compete 

for  repl icat ion by human hosts."1  To understand th is 

statement,  one must f i rst  take a cursory review of  

repl icat ion theor ies.  

3.1 the replicator Memes, as introduced in Chapter Two, are def ined 

as elements of  cul ture that  may be considered 

to be passed on by pseudo-genet ic means. A meme 

is ,  in ef fect ,  the genet ic analogy to cul tural  

disseminat ion:  the select ion,  var iat ion,  and 

repl icat ion of  thought.  F i rst  coined by Richard 

Dawkins in 1976, the meme (of  the Ancient Greek 

mTmema)2  is  a way of  understanding the repl icat ion of  

ideas, behaviour or  sty le as the social  mirror of  the 

evolut ionary gene. When people copy act ions or words, 

those act ions or words are copied wi th var iat ion and 

then select ively retained and repl icated again.  In 

other words, the act ions and the words ( the memes) 

fu l f i l l  the condi t ions for  being a repl icator in a 

Darwin- l ike evolut ionary process.3  

I t  is important,  however,  to ident i fy the di f ference 

between memes and genes in that memes are not 

str ict ly repl icators in the genet ic sense. They 

certainly share the propert ies of  inher i tance. 
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See Susan Blackmore's 2008 
TEDtalk about the possibi l i ty  

of  even a th i rd repl icator,  

(screencapture above) 

mutat ion and select ion wi th genes, but  memes do not 

copy themselves perfect ly.4  There has in fact  been 

[considerable debate|among sociobiologists about the 

extent of  f idel i ty wi th in memetic repl icat ion.  Let us 

agree, for  the purpose of  th is argument,  that  memes 

do repl icate,  but do so wi th some sort  of  at tached 

mutat ion formed from the host 's interpretat ion.  

3.2 the swimming I f  we apply evolut ionary theory to the memetic 
pool 

processes wi th in the brain,  assuming that  something 

wi th in i t  is somehow accountable for  select ing,  

varying and repl icat ing a v i ru lent meme, we can 

conclude that  these processes heavi ly inf luence 

how we exper ience the world around us.  A memetic 

dr ive can exist ,  a l lowing the brain to ef fect ively 

change i ts  select ive environment based on successful  

memes. This environment,  or  meme pool  - to cont inue 

the genet ic paral le l  wi th the gene pool-  exists 

both inside and outside of  the brain and consists 

of  a massive throng of  compet ing memes, a l l  

f ight ing against  each other for  the sole purpose of  

repl icat ing,  becoming the possible fount,  or source 

of  a new paradigm. 

Archi tectural ly speaking, th is act iv i ty is  a sui table 

descr iptor of  the design process. Al though count less 

memes may f i l ter  through an archi tect 's consciousness 
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Most l ikely because i t  has a 
higher f i tness,  as def ined in 

Chapter One. 

every day when designing and problem solv ing,  in the 

end we can agree that  certain memes get  selected over 

others because i t  is more Iv iable. |  

3.3 the meme 
machine 

Dennett 's  Cartesian Theatre.  

Al l  of  th is is  to say, wi th some credibi l i ty ,  

that  the brain is  somehow responsible,  through the 

processing of  memes, in  al luding to a select ive form 

of  consciousness. Human consciousness, as Blackmore 

suggests,  is  no more than the processing of  memetic 

informat ion through a Meme Machine.5  Some bel ieve, 

wi th in th is machine we cal l  the human brain,  a space 

or state may exist  where a l l  of  the sensory data 

col lected by the extensions of  the machine ( the body) 

is  analyzed. This is  exact ly the |Cartesian Theatre[  

envis ioned by phi losopher and cogni t ive scient ist  

Daniel  Dennett  to explain how objects and exper iences 

might be presented to a theoret ical  observer in the 

brain.  Imagine a space, almost l ike a "Theatre of  the 

Mind",  where a l l  of  th is informat ion is  gathered, 

assembled, and displayed in some way for  processing: 

stereostopic project ions f i lmed through our eyes 

are displayed on a seamless per iphery screen in 

f ront;  audi tory speakers scattered to the lef t  and 

r ight ,  h int ing spat ia l  cues and absorbed sounds: and 

touch, taste and smel l  sensors infuse col lected data 

through neural  cables and electrodes.6  Who, or  what,  

therefore,  is  s i t t ing in the only coveted seat in the 



house, exper iencing the s ights,  sounds and incoming 

sensor ia l  informat ion? Could there be a f igurat ive 

sel f  inside the brain? Or,  perhaps, some fa lse not ion 

of  sel f? 

the selfplex This i l lusory sel f ,  or the acquis i t ion of  an i l lusion 

of  sel f ,  is  cal led a sel fp lex.  Selfplex creat ion,  

according to Blackmore, is  the root of  consciousness, 

where the complex ' I '  is  formed in the human brain:  

"The word ' I '  is  in i t ia l ly  essent ia l  to  d is t ingu ish one 
phys ica l  person f rom another ,  but  very  rap id ly  becomes 
used to  say th ings l ike  ' I  th ink ' ,  ' I  l ike ' ,  ' I  want ' ,  
' I  be l ieve ' ,  ' that 's  mine '  and so for th ,  as though 
there were a  cent ra l  se l f  who has op in ions,  des i res and 
possess ions.  In  th is  way,  I  suggest ,  a  fa lse not ion o f  
se l f  is  const ructed. " 7  

Obviously,  saying a sentence such as ' I  bel ieve x '  is  

more l ikely to get 'x '  repl icated than simply saying 

'x" .  This v i ra l  nature of  bel ief  is ,  according to 

some atheists l ike Richard Brodie,  is  the pr imal l ink 

to why re l ig ion is nothing more than a cul t  

[mind v i rus.B |Without get t ing into rel ig ious debate,  

let  us agree that  secur ing a sel fp lex al lows us 

to assert  a power over the memetic processes we 

exper ience, whether or  not we t ru ly bel ieve i t  or 

s imply t reat  " I "  as an i l lusion. 

See Chapter Four for  more |  
discussion about th is,  r  
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3.5 the grand 
illusion 

Which the Oxford Engl ish 
Dict ionary def ines as the 

"misinterpreted percept ion of  
a sensory exper ience."  9  

To sum up, to say that  consciousness is  an 

l i l lusionl is to say, s imply,  that  i t  is not what 

i t  appears to be. Memes, through the process of  

select ion,  var iat ion and repl icat ion carr ied out 

by the intangibi l i t ies of  the human brain,  d istort  

consciousness into an i l lusion rather than const i tute 

i t .  What is  important,  in evaluat ing consciousness'  

paral le l  into archi tectural  v iabi l i ty ,  is  that being 

aware of  memetic processes as they happen al lows the 

archi tect  to act  appropr iately.  Even i f  ef for ts are 

intent ional ly more i l lusory than authent ic,  being 

conscious of  the process is  a sel f ish way of  ensur ing 

v i  abi1i  ty .  

Notes 

1 Blackmore, Susan. "Consciousness in Meme Machines." Journal of Consciousness Studies 10: No. 4-5.2003. p. 19. 

2 Dawkins, Richard. The Selfish Gene. 30th Anniversary Edition. New York: Oxford University Press, 2006. p 192. 

3 Dawkins. 

4 Bottfiornstein, Thorstea Culture. Nature. Memes. Newcastle: Cambridge Scholars Publishing, 2008. p. 160-164 

5 Blackmore, Susan. The Meme Machine. New Vbrk: Oxford University Press, 1999 
6 Blackmore, Susan. Consciousness: A Very Short Introduction. New Ybrk: Oxford University Press, 2005. 

7 Blackmore, 2003 p. 25 
8 Brodie. Richard. Viruses of the Mind: The New Science of the Meme. 5th Edition. New York: Hay House Inc. 2011. 

9 Oxford Dictionary of English. Edited by Angus Stevensoa Oxford University Press, 2010. Oxford Reference Online. Carleton University: 

07 Feb 2012 <http://www.oxfordreference.com/views/ENTRY.html?subview=Main&entry=tl40.e0400400>. 

http://www.oxfordreference.com/views/ENTRY.html?subview=Main&entry=tl40.e0400400
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infected: 
how to catch 
a mind virus 

chapter 
four 

The main ut i l i t ies of  Twit ter ,  
Facebook, and Apple iTunes 

social  networks.  

A v i rus acts l ike a smal l ,  infect ious agent;  the 

perfect  repl icator wi th a cont ingent crux on i ts  

abi l i ty  to sol ic i t  some k ind of  host to take 

advantage of .  Once a term reserved for  scient i f ic  

inquiry,  going v i ra l  has evolved into a social ly 

shared expression to descr ibe the explosive 

popular i ty of  news headl ines,  pol i t ical  doctr ines,  

and even comedy gags. These mind v i ruses are 

convent ional ly caught v ia the vast prol i ferat ion 

of j tweets,  l ikes,  and pings [of  the many social  

networking plat forms that have s lowly crowded our 

inboxes. The t r ia ls bui l t  to f ight  d ig i ta l  infect ion,  

l ike malware detect ion software and internet secur i ty 

protocols,  are now easi ly c i rcumvented v ia one c l ick 

of  the notor ious 'share'  but ton; the new syr inge 

teeming wi th informat ion and wai t ing to pierce fresh 

skin.  
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Unfortunately,  th is is  not the most f r ightening part .  

What fo l lows is  a s t r ic t  jab against  our col lect ive 

consciousness: these infect ions have become so 

implanted that  they can even predict  new memes poised 

for  our consumption wi thout our consent.  Google now 

uses search quer ies and browser h istory to bombard 

users wi th quasi-related advert isements across a l l  

of  i ts  plat forms. Apple 's iTunes can recommend music 

based on the content of  an exist ing media l ibrary,  or 

the l ibrary of  others wi th whom share interest  in a 

few songs or ar t is ts.  Does the 'c loud' ,  as a resul t  

of  these infect ions,  know more about ourselves than 

we do? And i f  so, does that  matter? These infect ions 

do, af ter  a l l ,  al legedly make l i fe easier.  

In order to ensure a v i rus '  survival ,  i t  needs to 

secure a method of  penetrat ion,  a way of  reproducing 

i tsel f  fa i thful ly,  and a means of  spreading i tsel f  to 

other minds.1  These three requirements are essent ia l  

towards an understanding why v i ra l  infect ions are 

important,  as wel l  as helping us make the jump from 

biology, through the mind, and into archi tecture.  

4.1 infection According to Richard Brodie,  or ig inal  creator of  the 

word processor Microsoft  Word and author of  Virus 

of  the Mind: the New Science of the Meme, the f i rst  

step in passing an idea is  through some form of  
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Santa Claus enjoying a 
refreshing bott le of  Coke in 

Coca Cola 's 1931 Chr istmas 
campaign. 

penetrat ion,  or  infect ion of  the hos t .  The sever i ty,  

or  v i ru lence, of  the infect ion creates a parasi te-

induced loss of  f i tness in the host and al lows new 

programming to take place. Advert izers manipulate 

people using memes and genet ic buttons by 

" . . .  enter[ ing]  our minds wi thout our permission. 

They become part  of  our mental  programming and 

inf luence our l ives without our even being aware of  

i t . "2  

Infect ion,  according to Brodie,  can happen in 

three ways. F i rst ,  infect ion is best achieved 

by implant ing associat ion memes through what is  

cal led condi t ioning, or sequent ia l  repet i t ion.  

This works very wel l  for  advert isement campaigns 

or learning a new language, where we understand 

best by exper iencing something and then repeat ing 

that  exper ience mult ip le t imes unt i l  i t  is fu l ly  

engrained in our mind. This is  a strategy wel l -used 

by Coca-Cola,  where not  only their  c lassic logo 

is  ident i f iable around the wor ld but even the Coke 

Red goes synonymously wi th their  81-year l ink to 

their  f i rst  depict ion of  a|red-sui ted Santa Claus) in 

magazine ads in 1931. 

The second way is  through cogni t ive dissonance, by 

taking advantage of  the problem solv ing capaci t ies of  

the brain.  Here,  when the brain is  confronted wi th 

a problem or something i t  does not understand, i t  
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For a thr i l l ing sample of  
cogni t ive dissonance, see 
Chr istopher Nolan's 2010 

f i  1m Incept ion,  where dream 
archi tect  Dominic Cobb and his 
team t ry to embed an idea into 
Robert  Fisher 's mind -  making 

sure Fisher th inks the idea 
came f rom himsel f .  

t r ies to make sense of  i t ,  and of ten creates a new 

idea that  is  then implanted in the brain.  A f r iend, 

for  example,  is  upset wi th me, and I  try to reason 

why :  Did  I  fo rge t  the  book  she  l en t  me?  No ,  she  

sa id  I  cou ld  keep  i t  as  l ong  as  I  needed .  Bu t  she  

i s  f i n i sh ing  her  research  on  men ta l  t r i ggers . . .  I ' d  

be t te r  b r ing  i t  tomor row. . .  and  the  new meme ' b r i ng  

the book tomorrow' is  formed. This method is  highly 

successful  because i t  is thelhost i tsel f l that  is  

coming up wi th the new mind v i rus.  

See H.G. Wel ls '  The War of  
the Worlds,  where the only 

way the Earth is  spared from 
a fu l l  Mart ian invasion is 

by contract ing microbial  
infect ions to which they have 
no immunity,  s ince " there are 

no bacter ia on Mars."  

4.2 encapsulation 

Last ly,  according to Brodie,  v i ruses infect  us by 

taking advantage of  our genet ic buttons, meaning 

danger,  food and sex.  These Trojan horses, even the 

most nascent or  corrupt of  v i ruses, have a h igh 

probabi l i ty  of  taking at  least  some of  our at tent ion 

i f  they t r igger one or more of  these buttons. 

No matter what the method of  infect ion,  i t  is 

important to note that  v i ruses have f igured out how 

cont inual ly infect  us,  and wi th l i t t le ef for t  at  

that .  

I t  is also important to ment ion that  v i ruses are 

not a l l  bad. Al though the negat ive connotat ion 

usual ly persists,  v i ruses serve as a t r ied and t rue 

Ivehic le for  f ight ing]other diseases. In 1796, for  

example,  Edward Jenner not iced that mi lkmaids who 
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caught the cowpox v i rus did not ever get  the deadly 

smal lpox v i rus,  and therefore developed a method 

to infect  people wi th the more benign v i rus.  This 

discovery heavi ly inf luenced modern medicine and the 

development of  vaccinat ions.  

This vehicular exhibi t ion,  the fact  that  

v i ruses carry informat ion,  has immediate l inks 

to the propagat ion of  concepts and ideologies 

in archi tecture.  Imagine, as mathematic ian and 

archi tectural  theor ist  Nikos Sal ingaros would,  that  

a l l  of  the major movements throughout archi tectural  

h istory are nothing more than viruses of  the mind: 

smal l  exper iments that ,  af ter  being copied and 

adapted by var ious hosts -archi tects-  over var ious 

instances -projects- ,  a stable ent i ty is  formed and 

recognized as 'Modernism' or  'Deconstruct iv ism. '  

These ent i t ies,  as def ined in Chapter Two, can 

be cal led memes and look for  ways to boost their  

opportuni t ies of  passing the informat ion they carry.  

The meme is  picked up by ar t is ts,  poets,  furni ture 

des igners ,  dancers ,  and  goes  v i ra l .  

This pol i te,  logical  system seems l ike natural  

select ion at  i ts  best.  However,  not  a l l  memes p lay 

nice.  One way a meme boosts i ts  virulence is  by 

l inking i tsel f  to other at t ract ive memes, which 

then shield the intent of  the or ig inal  meme and 

avoids the or ig inal  meme being rejected by the 
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host.3  In biology, a v i rus remains infect ious against  

the cont inuous development of  ant ibodies by host 

organisms by changing i ts  encapsulat ion so the host 

no longer recognizes i t .  Sal ingaros argues, perhaps 

a b i t  facet iously,  that  Modernism went v i ra l  and i ts  

memes survived as long as they did because they were 

encapsulated. The table below shows a l is t  of  some of  

these memes. 

Table 1 

ENCAPSULATIONS FOR MODERNIST MEMES 

1 "progress and economic prosper i ty f rom technology;"  

2 " f reedom from class opression through new design;"  

3 "social  equal i ty and hour ing opportuni t ies for  a l l ; "  

4 "moral  super ior i ty f rom using honest mater ia ls;"  

5 " improved heal th + hygiene through smooth surfaces;"  

6 " the mathematical  pr inciples of  pure form;" 

7 "cost  benef i ts resul t ing from modular product ion;"  

8 "design that  expresses the spir i t  of  the age;"  

Sal ingaros c la ims that  Modernism's s le ight-of-hand 

has lead to the predominat ion of  the modernist  sty le 

in archi tectural  pract ice and schools.  Al though 

th is c la im seems rather hast i ly  of fered, i t  is clear 

that  archi tectural  memes carry embedded meaning and 

f ight  for  systems to impart  that  meaning."  Perhaps 

that  system is best explored v ia Sal ingaros* c lose 
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col laborator,  archi tect  and a l ternat ive theor ist  

Christopher Alexander, in his development of A 

Pattern Language. 

4.3 a pattern The Timeless Way of Building in i t iates a three-
language 

volume ser ies by Alexander that  ident i f ies patterns,  

problems and solut ions to the essence of  var ious 

archi tectural  issues, a l l  which can be solved by 

ordinary people wi th ordinary intel l igence. A 

Pattern Language has the structure of  a network:  a 

sequence that  can generate inf in i te possibi l i t ies.5  

I f  descr ibed again v ia biological  reference, i t  is 

a sequence of  memes that  have been unwrapped f rom 

their  encapsulat ion and are immediately avai lable for  

implantat ion into the host 's mind. The resul t  is  a 

language that  is  no longer restr icted to archi tects,  

but can be used by anyone. The sel f -suf f ic iency 

of  a system is  therefore key to i ts  v iabi l i ty ,  and 

has been the goal  of  some archi tects deal ing wi th 

very large bui ld ings or complex programs. This is  

exact ly what Jan Benthem discovered whi le working on 

Amsterdam's Schiphol  a i rport  over the last  30+ years.  

In a recent interview for a f i lm about Haar lemmermeer 

and  Sch ipho l  A i rpo r t ,  Ben them used  the  te rm work ing  

wi th archi tectonic DNA to refer to "a str ing 

4.4 architectonic 
dna 
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Or, rather,  ant i -archi tect  as 
he might have c la imed. 

4.5 architecture as 
a system 

Cedric Pr ice,  

of informat ion serving as the basis for  [ the]  

redesign and expansion of  Schiphol  Airport  in the 

Nether lands."6  Maintaining the use of  th is str ing 

of  informat ion has al lowed a l l  of  the working parts 

wi th in the complex to "have such a strong and sel f -

suf f ic ient  character that  the organism survives 

the modif icat ions and exchanges of  i ts  v i ta l  parts 

wi thout the use of  l i fe-support ing systems."7  The 

ent i re complex is  designed so that  whenever an area 

has to be shut down for  addi t ions or renovat ions,  the 

airport  can s t i l l  funct ion normal ly.  The organism 

seems to have achieved some sort  of  autonomy from 

i ts  designers to al low i t  to l ive,  not only af ter  

construct ion,  but a lso dur ing the design process. The 

coding of  a system l ike this ensures autonomy f rom 

the designers '  arbi t rary decis ions to f i t  into the 

overal l  organism or a f inal  concept.  

Autonomous systems l ike this in archi tecture are not 

uncommon. Cedr ic Pr ice, |archi tect [of  the un-bui l t  

[Fun Pal  ace,["at tempt[ed] to disavow archi tectural  

authorship" by designing an adaptable project  

that  invi ted user part ic ipat ion.8  Defining basic 

parameters for  his system al lowed the Fun Palace, 

theoret ical ly,  to operate l ike an organism host ing 

mult ip le compet ing memes of  var ious program elements,  

each l ike viruses f ight ing to take hold of  the 
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structure and def ine what the bui ld ing should be. 

Al though the project  was never bui l t ,  i t  did inspire 

others l ike Richard Rogers and Renzo Piano in the 

design of  the Centre Pompidou in Par is,  1971-1977. 

Other notable system-based archi tectures inf luenced 

by the popular i ty of  cybernet ics in the 1960"s 

include works of |Archigram [1ike Peter Cook's Plug-In 

Ci ty and Ron Herron's Walking Ci ty.  

Al l  of  these projects rely on a mega-structure to 

which cel l - l ike genes/memes/viruses are hosted, 

prevent ing stagnat ion and promot ing evolut ion wi th in 

the archi tecture i tsel f .  As a v iable model,  th inking 

of  archi tecture as an infect ion system is a good way 

to ensure that  a bui ld ing,  and more important ly the 

occupants and funct ions housed wi th in i t ,  survive.  

Notes 

1 Brodie, Richard. Vitus of the Mind: The New Science of the Meme. 5th Edition. New York: Hay House Inc, 2011. p. 142. 

2 Brodie. p. 126. 
3 Salingaros, Nikos A. A Theory of Architecture?. Solingen: limbau-Verlag, 2006. p. 209. 

4 Salingaros. pi 213. 

5 Alexander, Christopher; Sara Ishikawa, Murray Silverstein with Max Jacobson, Ingrid Fiksdahl-King and Shlomo Angel. 
A Pattern Language: Towns Buildings. Construction. New York: Oxford University Press, 1977 p. xviii. 

6 Christof, Karia Working With Architectonic DNA. Heijningen: Jap Sam Books, 2010. pi 8. 

7 Temel, Robert. "Survival of the Fittest: A Biological Conception of the Architectural Project". Wbrking With Architectonic DNA. 

Heijningen: Jap Sam Books, 2010. pi 42. 

8 Mathews, Stanley. "Cedric Price as Anti-architect". Architecture and Authorship London: Black Dog Publishing. 2007 pi 142. 



* *  [A ]  new ne twork  a rch i tec tu re  emerges ,  a  de l i ca te  

ghos t l i ke  t race  tha t  opera tes  more  as  landscape  than  

bu i l d ing ,  9 9 *  

cedric price 
Archi tect ,  descr ib ing the Fun Palace. 

* Wigtey. Mark. "The Architectural Braia" Published in Burke, Anthony and Tferese Tierney. Network Practices: New Strategies in 
Architerturp and Design. New Vbrk: Princeton Architectural Press, 2007 pi 42. 



39 

operators of 
selfish architecture 

chapter So where does a l l  of  th is lead us? The research 
five 

and enquir ies descr ibed throughout Chapters One, 

Two, Three and Four have resul ted from a wide 

invest igat ion of  the social  branches brought by 

Darwinian evolut ionary theory.  The target of  th is 

invest igat ion,  as stated in the abstract ,  is  to 

test  sel f ishness -  v ia Dawkins'  sel f ish gene -  as 

a v iable operat ive design strategy. This goal  has 

lead to the development of  f ive operators that  may 

enable sel f ish archi tecture,  or an archi tecture that  

has a bui l t - in abi l i ty  to do whatever i t  needs to in 

order to survive.  These operators,  when used together 

as a system, are seen as contr ibutors to a v iable 

incubator:  a test  tube for  th inking and a terr i tory 

for  exper imentat ion.  

The operators wi l l  be descr ibed and tested as 

fo l lows: repl icat ion,  adaptat ion,  k inship,  

consciousness and implantat ion.  
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5.1 replication As learned in Chapter Three, developing a capable 

repl icator is  key to the successful  t ransmission 

of  informat ion -  whether they be labeled as genes, 

memes or  something d i f ferent al together.  A good 

archi tectural  repl icator,  something that  is  easi ly 

copied whi le maintaining relat ively high f idel i ty,  

can al low a bui ld ing to be bui l t  faster,  cheaper,  and 

better by using repeat ing or modular,  pre-fabr icated 

components.  Embracing successful  archi tectural  

repl icators also promotes the fami l iar i ty,  

consistency and re l iabi l i ty  of  previously tested 

ideas and al lows users to immediately recognize how 

to navigate a space def ined by said repl icators.  

Four examples of  archi tectural  repl icat ion,  to be 

tested in the fo l lowing project ,  include: 

a a structural grid,  which embraces a consistent 
system to support  a Fun Palace- l ike invent ion 
and re- invent ion of  programmed space; 

b. doors + thresholds,  when copied consistent ly,  
enable users to correct ly navigate wi th in and 
between spaces just  as they do anywhere e lse;  

c. signage, whi le used graphical ly,  supports an 
ease of  navigat ion through a semi-chaot ic,  
changing space; and 

d. stairs, which respond to the pre-coded str ide 
of  users exhibi t ing di f ferent s ize,  speed or 
d i  rect i  on.  
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5.2 adaptation The second key for  a bui ld ing's survival  is  i ts  

abi l i ty  to adapt to change. Evolut ionar i ly  Stable 

Strategies,  as discussed in Chapter Two, a l low genes 

and memes to organize methods -  whi le monitor ing 

inf luences from i ts environment -  to adjust  their  

operat ion and ensure everything is  working the way i t  

should.  Much l ike a species cont inual ly adapts to i ts  

changing environmental  condi t ions,  a sel f ish bui ld ing 

could benef i t  f rom a s imi lar  strategy. Important ly,  

adaptat ion does not re ly on the f i tness of  a s ingle 

operator,  but  performs best as part  of  a system. 

Four examples of  archi tectural  adaptat ion,  to be 

tested in the fo l lowing project ,  include: 

a a skin, one which can change or be modif ied 
depending on var iances in environmental  
condi  t ions;  

b. an air system, that  moderates between HVAC 
and user enabled or passive technologies to 
suf f ic ient ly control  c l imate set t ings;  

c. cross-programming, a space that  funct ions 
qui te readi ly under one program but is  easi ly 
hi jack-able for  another purpose; and 

d. a networked system,  a l lowing an expansion/ 
contract ion or log on/of f  spat ia l  scenar io to 
ant ic ipate change or evolut ion.  
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5.3 kinship Self ish archi tecture is  an extended phenotype of  

archi tectural  memes. From analyzing the phenotype 

-  the observable character ist ics of  a gene -  i t  

is immediately evident that  there is  a strong 

relat ionship between a meme and the manifestat ion 

of  that  meme. The two are l inked together.  This 

re lat ional  condi t ion shares a s imi lar i ty to the 

concept of  k inship discussed in Chapter Two. 

Archi tectural ly speaking, one might ident i fy th is 

relat ionship as the wai t ing room scenar io:  where one 

space -  the wai t ing room -  exists only because of  

i ts  relat ionship to the other space. A co-dependence 

secures the need for  both spaces, increasing the 

chances of  survival .  

Four examples of  archi tectural  k inship,  to be tested 

in the fo l lowing project ,  include: 

a. a waiting area,  a condi t ional  space that  
secures a need for  both i t  and the space or 
event i t  is wait ing for ;  

b. a material choice,  which,  by bui ld ing with one 
mater ia l ,  secures the need to use a second 
mater ia l  dependent on the f i rst ;  

c. a common space,  act ing l ike a buf fer between 
spaces that  should not be in relat ion by 
creat ing a th i rd,  shared space; and 

d. glass, promot ing a consistent v isual  
re lat ionship for  users to spaces they have 
come f rom and others they are going to.  
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5.4 consciousness The fourth operator of  sel f ish archi tecture stems 

f rom the i l lusion of  consciousness discussed 

in Chapter Three. As discussed, memes d istort  

consciousness into an i l lusion rather than const i tute 

i t  via the process of  select ion,  var iat ion and 

repl icat ion carr ied out by the intangibi l i t ies of  

the human brain.  Archi tectural  consciousness -  being 

fu l ly  aware of  a l l  methods wi th in the archi tect 's 

realm -  promotes h ighly considerate and more sui table 

responses to both d i rect  and indirect  emergent 

issues. Even i f  ef for ts are intent ional ly more 

i l lusory than authent ic,  being conscious of  the 

process is  a sel f ish way of  ensur ing v iabi l i ty .  

Four examples of  archi tectural  consciousness, to be 

tested in the fo l lowing project ,  include: 

a. a viewing platform,  a space for  users to 
monitor and be aware of  funct ions happening 
both inside and outside; 

b. a truthful material,  i f  personi f ied,  displays 
an embedded sel fp lex,  or rather knows what i t  
is and is  not fake in any way; 

c. a sensory space, drawing s imi lar i ty to a 
Theatre of  the Mind, where a l l  of  the users 
senses are st imulated; and 

d. a simple detail, which humbly and elegant ly 
performs i ts  purpose, knowing exact ly what i t  
is and assumes nothing more. 
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5.5 implantation Last ly,  the survival  of  a compet ing archi tectural  

idea, as seen in Chapter Four,  is  heavi ly cont ingent 

on the v i ru lence of  i ts  memes. Their  capaci ty 

of  infect ion and their  abi l i ty  to pass their  

representat ional  content to their  host -  whether i t  

be f igurat ively into the user 's mind v ia exper ience 

or physical ly wi th in the archi tecture i tsel f  -  can 

impart  a memory encapsulated wi th embedded meaning 

to the user.  A mind v i rus,  implanted in th is way, 

has a h igh chance to c i rculate to other hosts and 

may even go v i ra l ,  increasing i ts  l ikel ihood to 

become autonomously v iable.  Let us cal l  th is operator 

archi tectural  implantat ion.  

Four examples of  archi tectural  implantat ion,  to be 

tested in the fo l lowing project ,  include: 

a a facade, or other system, that  at taches to a 
host  or  structure and imparts representat ional  
content l ike sun and shade; 

b. an established language, or brand, embodied 
consistent ly in archi tectural  representat ion 
and can be copied to other media;  

c. an autonomous program, l ike an organism, 
which can survive modif icat ion without l i fe 
support ing systems; and 

d. an embodied experience,  where users can unpack 
the encapsulated archi tectural  memes and 
discover a deeper,  perhaps personal  meaning. 



From the 197Q's  to  the mid 1990 's  [ . . . ]  a i rpor ts  had 

become p laces to  get  through,  ra ther  than be in . 9 9 '  

curt fentress 
Fentress Archi tects.  

* Fentress, Curt. 2011 Fentress Global Challpn^p Competition Brief, 2011. p. 2. 
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airport of 
the future 

chapter 
six 

On December 17,  1903,  two 
brothers f rom Dayton,  Ohio,  

named Wi lbur  and Orv i l le  
Ur ight ,  were successfu l  in  

f ly ing an a i rp lane they bu i l t .  
Thei r  powered a i rcraf t  f lew 

for  12 seconds above the sand 
dunes o f  K i t ty  Hawk,  Nor th 
Carol ina,  making them the 

f i rs t  men to  p i lo t  a heavier-
than-ai r  machine that  took 

o f f  on i ts  own power,  remained 
under contro l ,  and susta ined 

f l  ight .  

Airports have come a long way f rom the f lat  landing 

f ie lds or ig inal ly used by pioneers of  f l ight  l ike 

the|Wright brothers Orvi l le and Mi 1 bur. |Today, they 

have become v i ta l  hubs for  moving people,  goods 

and services - exploding the l imi ts of  f ront iers.  

Airports no longer serve isolated funct ions:  they now 

extend -  and redef ine -  the metropol is. '  

I f  we cont inue to use the memetic references upon 

which th is thesis re l ies,  one could consider the 

airport  in general  as a comprehensive structure of  

passing ent i t ies,  informat ion and ideas -  a val id and 

funct ioning meme pool .  Is  the di lut ion of  th is meme 

pool ,  part ly marked by the marginal  prof i tabi l i ty  

that  has cont inual ly plagued a i r l ine managers for  

decades, a resul t  of  the meshing of  once d ist inct  

markets v ia accul turat ion? Could a i rports benef i t  

f rom a sel f ish system model? These quest ions mark our 

point  of  departure.  
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6.1 the shopping 
mall 

Like the recent  mul t i -b i l l ion 
dol lar  expansion of  LAX by 

Fentress Archi tects (above) .  
Some o f  these mal ls  are so 

incredib le that  one could 
even l ive in  an a i rpor t ,  as 

Ala in de Bot ton recent ly  
exper ienced at  LHR's new 

Terminal  5 (below).  Suddenly 
the adventure at  JFK of  expat  

V ik tor  Navorsk i ,  p layed by Tom 
Hanks in  Steven Spie lberg 's  

2004 f i1m The Terminal ,  seems 
a l l  too real  (bot tom).  

With the exponent ia l  r ise in fuel  costs and other 

surcharges taking hold wi th in the last  decade, 

many a i rports are looking for  ways to lower their  

operat ing costs and ensure their  survival  in some 

way. Some have succeeded in increasing revenues in 

part  by leasing terminal  space to var ious consumer 

amenit ies l ike duty-free shops, c lothing and souvenir  

stores,  bookstores and eater ies.  This logist ic 

shi f t  marks the t ransi t ion of  the once majest ic and 

wondrous exper ience of  mid-century f ly ing into what 

could be c lassi f ied as a shopping mal l .  Seen in 

[many internat ional  a i rport  terminals|a re arcades 

of  never-ending retai lers,  punctured by throngs of  

t ravel lers wondering how to busy themselves whi le 

wai t ing to for  their  f l ights.  

Analyzing the shopping mal l  operat ional  structure 

as a v iable system, one could argue that  several  

of  the requirements contained in the Viable System 

Model (VSM) introduced in Chapter One are not met.  

For example,  the pr imary act iv i ty of  the system 

-  the movement of  passengers -  is  in i tsel f  not a 

contained, independent v iable system as per System 

One. Passengers must pass through the shopping mal l  

in order to get to their  dest inat ion,  a procession 

upon which the mal l  re l ies on for  spontaneous 

revenues. Addi t ional ly,  the mal l  is  of ten not l inked 

to any other systems wi th in the airport  complex,  

usual ly exist ing solely on the airs ide of  secur i ty.  
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System Four of  the VSM would require the mal l  to look 

outwards, monitor,  and adapt i tsel f  depending on the 

requirements presented by other compet ing funct ions 

of  the a i rport ,  rather than a l lot t ing a r ig id secure 

area for  shops wi th in the mal l  -  which at  t imes can 

be substant ia l ly  abandoned as the rent gets too steep 

for  vendors.  

6.2 expanding the 
event 

Sect ions through Tschumi 's  
1988 Kansai  In ternat ional  

Ai rpor t  proposal ,  showing the 
double s t r ip ,  the wave,  and 

the s lab.  

An a l ternat ive model,  proposed by some of  the 

al ternat ive archi tectural  th inkers l ike Bernard 

Tschumi,  embraces the roots of  the airport  as a 

p lace of  wonder. |Tschumi 's 1988 proposal  for  Kansai  

Internat ional  Airport1  remembers the airport  as an 

event or  spectacle -  "a c i ty of  interchange and 

exchange, of  business, commerce and cul ture."2  

The design is  div ided into two parts,  one bui l t  of  a 

ser ies of  forms that  houses a l l  of  the programs of  

the airport  and another that  extends the programs 

onto a shared deck. This proposal  works wel l  as a 

v iable system, as the elements contained in the 

system act  as generators;  as catalysts for  every k ind 

of  act iv i ty or funct ion.  " In these c i ty-generators,  

funct ions and programs combine and intersect in an 

endless "disprogramming" or "crossprogramming."3  

After analyzing a few larger airports,  let  us again 

change tack and study something c loser to home. 
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6.3 air station/base/ Air services at  Rockcl i f fe share a long and 
port/museum 

var ied history,  most ly cover ing Canadian mi l i tary 

in i t iat ives.  The f i rst  Crown interest  in the s i te 

can be t raced back to the 1890's,  when the Dominion 

Government borrowed the name Rockcl i f fe f rom the 

neighbour ing Rockcl i f fe Vi l lage and establ ished the 

Rockcl i f fe Ri f le Range to t ra in mi l i t iamen. The low-

ly ing,  forested s i te was ideal  and fu l l  of  potent ia l  

for  the Department of  Mi l i t ia and Defence, wi th the 

l imestone c l i f fs  serving as natural  gun but ts.  The 

area was f i rmly associated wi th guns and horses by 

the turn of  the century.4  

The s i te served as an adequate,  a lbei t  muddy, r i f le 

range unt i l  the Royal  Air  Force started a t r ia l  

airmai l  service,  landing planes behind the range 

butts just  af ter  WWI. By 1922, the area was turned 

over to the mi l i tary for  the new Ottawa Air  Stat ion,  

fo l lowed by the format ion of  the Royal  Canadian 

Air  Force (RCAF) in 1924. Slowly,  Rockcl i f fe began 

to develop as an a i r  stat ion,  eventual ly becoming 

the second longest RCAF-associated a i r  stat ion in 

Canadian h istory.5  

From the 1930's unt i l  the beginning of  WWII,  mi l i tary 

f ly ing at  Rockcl i f fe consisted mainly of  photographic 

survey work for  the government,  t ransport ing 

personnel ,  and test ing new a i rcraf t .6  The 1940's 

marked a s igni f icant t ra in ing era for  Al l ied forces 
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at Rockcl i f fe,  including communicat ions,  f ighter 

control ,  a i rcraf t  recogni t ion and photography.7  

Aerial  surveying of  Canada's North became a major 

ro le for  the RCAF af ter  1945 unt i l  1957 when 

fur ther survey requirements were taken over by 

other government departments.8  In 1964, the RCAF 

ceased f ly ing operat ions at  Rockcl i f fe and many of  

i ts  histor ical  a i rcraf t  were moved to the abandoned 

hangars lef t  on the s i te from WWII,  creat ing the 

Nat ional  Aeronaut ical  Col lect ion and the foundat ion 

for  the present Canadian Aviat ion and Space Museum.9  

Although the RCAF no longer f lew from the a i r f ie ld,  

i t  cont inued operat ion wi th the publ ic use of  the 

Rockcl i f fe Fly ing Club. As Rockcl i f fe Airport ,  i t  was 

a lso br ief ly used as a t r ia l  commuter a i r  service 

to Montreal  for  short  take-of f  and landing (STOL) 

a i rcraf t  in the mid 1970's.*°  

6.4 stolport The per iod of  commercial  f l ight  in Rockcl i f fe 's 

history is  very br ief ,  last ing only two years between 

1974 and 1976 when the federal  government d i rected 

the Ministry of  Transport  to plan, develop and 

evaluate a Canadian STOL commuter a i r  system. The 

goal  of  th is system was to provide fast ,  ef f ic ient  

business commuter services from ci ty-centre to c i ty-

centre.  Air t ransi t  Canada -  a subsidiary of  Air  
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One of  the s ix  Ai r t ransi t  DHC 
Twin Ot ters being refueled at  

Rockcl i f fe  STOLport .  

Canada -  was formed to operate s ix de Havi l land 

[Canada Twin Otter Ser ies 300's[ to f ly  hour ly between 

Rockcl i f fe and a Montreal  STOLport  bui l t  on the s i te 

of  the old Victor ia Car Park used for  Expo 67."  

In i t ia l  indicat ions showed that  the STOL service 

was catching on among the business community.  Most 

considered i t  a " . . .  forward- looking v is ion,  a 

technological  t r iumph, and a success" but  the fact  

that  i t  never caught on cal led for  some to label  

the ent i re exercise as " . . .  a f raud, a delusion, 

and a d isaster."1 2  The Twin Otters carr ied a total  of  

157,700 passengers dur ing i ts  two-year service,  over 

50% more than other a i rcraf t  services combined dur ing 

that  t ime."  

Al though interest  in the service between Ottawa and 

Montreal  subsided by the 1980's,  i t  did pave the 

way for  a no-fr i l ls ,  business-speci f ic  low-cost 

a i r l ine model that  has demonstrated prof i tabi l i ty  

today. Perhaps a few decades before i ts  t ime, the 

STOL venture at  Rockcl i f fe served as an excel lent  

precedent for  introducing a v iable commuter a i r  

network.  
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6.5 budjetair 

The European low-cost  carr ier  
network in  2000 (above)  and 

again in  2009 (below).  

As stated, the valuable fount  to come out of  

exper imentat ions l ike that performed at  Rockcl i f fe 

has been thelexplosionlof  the low-cost a i r l ine 

sector.  Once t reated solely as the discounted arm 

adopted by several  major a i r l ines around the wor ld,  

the model has evolved over the last  twenty years to 

include highly prof i table stand-alone enterpr ises 

l ike Toronto-based Porter Air l ines and I r ish t i tan 

Ryanai r .  

Ryanair  carr ied over 66 mi l l ion passengers in 

2009/2010, in contrast  to 5,000 in i ts  f i rst  year 

of  operat ion in 1985. Right now, i t  is the wor ld 's 

largest internat ional  a i r l ine and the innovat ive 

leader in the European low-cost sector.  I ts  market 

capi ta l izat ion at  the end of  the 2009/2010 f iscal  

year was €7.5 b i l l ion,  more than twice that  of  

Br i t ish Airways.1 4  

So what makes Ryanair  so successful? The main reason 

is  the simple product that  the a i r l ine of fers:  the 

lowest fare wi th a lower cost  base. '5  Ryanair  abandons 

a l l  of  the customer service i tems typical ly of fered 

by t radi t ional  a i r l ines,  in favour of  a streaml ined 

model embracing ef f ic iency and a h igh product iv i ty 

rate among employees. A summary of  these services is  

shown in the table below. 
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Table Z 

in-flight service items airport service items ticket restrictions 

No sweets,  newspapers.  Secondary a i rports are Tickets are not sold 

f ree food or beverage typical ly served. through t ravel  agents 

servi  ce.  nor through company 

retai l  t icket  out lets.  

No seat a l locat ion.  No inter l in ing or No f requent f lyer 

connect ing journey t ickets program. 

are issued. 

No business c lass Passengers and baggage Str icter penal t ies for  

servi  ce.  must be checked in at  each "no show" passengers.  

a i rport  on a mult i -sector 

journey. 

More seats per a i rcraf t  No a i rport  lounge service.  

and a h igher load factor 
• 

Moreover,  senior economics lecturer Dr.  Sean D. 

Barret t  of  Tr in i ty Col lege Dubl in,  considered one 

of  the foremost economists in Ireland, def ines the 

future v iabi l i ty  of  Ryanair  as dependent on three 

factors:  " the views of  passengers,  how Ryanair  

organizes i ts  product ion of  a i r  t ransport  services,  

and the external  operat ing environment 's impact on 

the air l ine."1 6  Reflect ing back to the genet ic s imi le 

used in Chapter Two, the v iews, organizat ion and 

external  environmental  inf luences of  the low-cost 

model ant ic ipated by Barret t  can serve, respect ively,  

as the memes, DNA, and extended phenotypes exhibi ted 
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by a v iable -  or perhaps sel f ish -  system. 

Conclusively,  the steady decl ine of  the ai r l ine 

industry has moved to a d ist inct  point  of  evolut ion.  

With most a i r l ines observing record losses, the low-

cost model has demonstrated v iable prof i tabi l i ty ,  

independant ly capable of  surviv ing f luctuat ing 

markets and f inancial  cr is is.  I t  is th is model upon 

which the fo l lowing project  is  based: a test  for  a 

low-cost commuter a i r  venture at  Rockcl i f fe Airport ,  

aimed at  maintaining the v iabi l i ty  of  the s i te.  

Notes 

1 Tschumi, Bernard. Event-Cities (Piaxisl. London: The MIT Press, 1994 p. 105. 

2 Tschumi. pi 105 

3 Tschumi. p 102. 
4 Payne, Stephen R. A History of the Rockcliffe Airport Site: Home of the National Aviation Museum. Ottawa. Canada. Ottawa: National 

Aviation Museum, 1999. p. 3. 

5 Payne, p. 8. 

6 Payne, p 12. 

7 Payne p. 22. 

8 Payne, p. 36. 
9 Payne, p. 37 

10 Payne, p. 38. 

11 The Airtransit Operation FLIGHT International. November 28,1974 p. 745. <www.flightglobal.com>. 

12 Stevenson, Garth. The Politics of Canada's Airlines: From Diefenbaker to Mulronev. Toronto: University of Toronto Press, 1987 p. 110. 

13 Canadian Air Transportation Administration. STOL and Short Haul Air Transportation in Canada. Ottawa: Transport Canada, 1978. 

14 Barrett. Sean D. "Ryanair and the Lowcost Revolution." Air Transport inthe 21" Century: Key Strategic Developments Surrey: Ashgate, 

2011. pi 113. 

15 Barrett, pi 116. 

16 Barrett, p. 125. 

http://www.flightglobal.com


I f  you look a t  i t ,  we don ' t  rea l ly  need a i rpor ts  

to  do much any more.  [The]  a i rpor t  terminal  serves 

very  few purposes any more,  except  that  i t  is  an 

in ternat ional  shopping center ,  owned and run by r ich 

a i rpor ts .  9 9  *  

michael o'leary 
CEO of  Ryanair .  

* Mann, Xilliet. Ryanair CEO: Airports unnecessary "international shopping centres". CNN, Mar 15,2012. 
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the landing 

chapter To test  the f ive operators of  sel f ish archi tecture 
seven 

def ined in Chapter Five -  and determine i f  sel f ish 

archi tecture could be a v iable operat ive design 

strategy -  they need to be appl ied to the development 

of  an archi tectural  project .  This marks the point  of  

arr ival  for  th is thesis.  

The fo l lowing project  proposes a new terminal /  

publ ic bui ld ing and runway expansion at  Rockcl i f fe 

Airport  in Ottawa. The goal  is  to support  a low-cost 

commercial  commuter a i r  service,  cross-programmed 

wi th var ious publ ic ly accessed, community-or iented 

in i t iat ives to increase t raf f ic  and revenues to the 

s i te.  The operators wi l l  be tested at  both s i te/  

program scale -  macro -  and bui ld ing/detai l  scale 

-  micro -  to develop a v iable system model that  

can help ensure the future survival  of  Rockcl i f fe 

Ai  rport .  
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7.1 site 

For a map o f  a i r  serv ices in  
the Nat ional  Capi ta l  Region,  

see Appendix C.  

Rockcl i f fe Airport  is  located on the south shore 

of  the Ottawa River,  4NM northeast of  downtown 

Ottawa. I t  is the second largest a i rport  wi th in the 

INat ional  Capi ta l  Region,Ismal1er only than the Ottawa 

Macdonald-Cart ier  Internat ional  Airport  located south 

of  Ottawa. Both Crown-owned corporat ions and pr ivate 

stakeholders share the s i te,  whose l imi ts are def ined 

by the Ottawa River to the north,  Rockcl i f fe Parkway 

to the south,  and Nat ional  Capi ta l  Commission (NCC) 

lands to the east and west.  

Inc luding the or ig inal  nose 
sect ion of  the Avro CF-105 

Arrow. 

In addi t ion to the unique history out l ined in Chapter 

Six,  the s i te has been a steady home to the Canadian 

Aviat ion and Space Museum (CASM) and the Rockcl i f fe 

Fly ing Club (RCF) for  most of  the last  hal f -century.  

Only one part  of  the former t r iangle of  runways 

remains act ive today and is  operated by the RCF. 

Al though the CASM houses some of  the most s igni f icant 

lar t i facts Iof  Canada's aviat ion history,  the v is i tor  

quota i t  once enjoyed post- jet  age has been in steady 

decl ine.  Whi le recent expansions in 2006, 2008 and 

2010 have created much-needed administrat ive and 

exhibi t ion space, decreased f inancial  support  and 

publ ic interest  have meant increased chal lenges for  

those running the faci l i ty .  This project  proposal  is  

therefore intended to increase the overal l  f i tness of  

the s i te and help Rockcl i f fe Airport  become a more 

v iable,  sel f -sustaining ent i ty.  
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7.2 project brief 

[  PROGRAM [detai ls  [area m21 

departures Including quick vehic le drop-of f ,  check-

in counters,  k iosks,  baggage check- in and 

lounging areas. 

1,600 

arrivals 

+ baggage claim 

Including quick pick-up and lounging area. 

Including bag carousels.  

800 

900 

security Including 3 domest ic + 1 internat ional  

checkpoints,  of f ices,  and administrat ion.  

Transi t ion to Airs ide.  

1,000 

domestic 

+ international gates 

Including 4 gates equiped to handle 

Bombardier DASH8-q400 a i rcraf t  and 

passengers.  Airs ide.  

Including 2 gates equiped to handle 

Bombardier DASH8-q400 a i rcraf t  and 

passengers.  Airs ide.  

1,200 

800 

pub Including k i tchen, bar,  restaurant,  pat io.  2,000 

meme pool 

+ bookstore 

Including informat ion centre and access to 

a l l  non-airs ide bui ld ing programs. 

Including newsstand, books, and theatre 

medi a.  

1,800 

200 

fitness centre Including cardio,  weight room, c lassrooms and 

change and sauna faci l i t ies.  

1,600 

conference centre Including 2 bal l rooms, 5 conference rooms and 

k i  tchen. 

2,900 

administration Including of f ices for  administrat ion,  a i r l ine 

funct ions and maintenance. 

700 

fine dining Including k i tchen, bar,  restaurant.  1,100 

theatre Including performance stage wi th 1,000 seat 

theatre and back of  house funct ions.  

3,300 

studios Including 2 large pract ice studios and 

smal ler  c lassrooms. 

3,700 

total 23,600 



level- 01 ^ ,;J§|1 
rockgliffe^ajim^ 

schemat ic  axon;  



level 02 . >iSM 
rockjc l l f fe^ai&l l  

/schemat ic  axonai^ f rc# 



level 03 .J§i 
rockicliffe afe^p 
XeimmalmMm 
schemat ic  axoi  



7.3 applying the 
operators 

OPERATOR TEST 

replication 

adaptation 

kinship 

consciousness 

implantation 

A STRUCTURAL GRID 

DOORS + THRESHOLDS 

SIGNAGE 

STAIRS 

A SKIN 

AN AIR SYSTEM 

CROSS-PROGRAMMING 

A NETWORKED SYSTEM 

A WAITING AREA 

A MATERIAL CHOICE 

A COMMON SPACE 

GLASS 

A VIEWING PLATFORM 

A TRUTHFUL MATERIAL 

A SENSORY SPACE 

A SIMPLE DETAIL 

A FACADE 

AN ESTABLISHED NETWORK 

AN AUTONOMOUS PROGRAM 

AN EMBODIED EXPERIENCE 

To fo l low are schematic axonometr ic drawings of  each program ident i f ied in 

the Project  Br ief .  Treated as system diagrams, they i l lustrate the cel lu lar  

makeup of  each system as wel l  as the relat ionships between systems. Some work 

dependent ly together whi le others are autonomous, sel f -support ing systems. 
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departures 
schemat ic  axonometr ic  
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arrivals + 
baggage claim 

^schemat ic  axonometr ic  1:200 



security 
schemat ic  axonometr ic  



domestic +\ 
international 
gates 
schemat ic  axonometr i  c  

/\ 

•i 

\. 



pub 
schemat ic  axonometr ic  1:200 

* ^ o* f t  



/ 

meme pool + 
bookstore 
schemat ic  axonometr ic  1:200 

rW/*s-Y 

Iw-." •izm • 
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"fitness centre 
/schemat ic  axonometr ic  1:200 



conference 
centre 
schemat ic  axonomet r i c -
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administration 
•schemat ic  axonomet r i c  1 :200  



fine dining 
schemat ic  axonomet r i c  1 :200  
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theatre 
schemat ic  axonomet r i c  



studios 
schemat ic  axonomet r i c  
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These systems drawings have inspired f ive operators 

used to def ine sel f ish archi tecture,  including: 

replication: a capaci ty for  h igh-f idel i ty copies that  

promotes fami l iar i ty,  consistency and re l iabi l i ty  of  

successful  archi tectural  operat ions 

adaptation: the abi l i ty  for  these operat ions to 

monitor internal  and external  condi t ions and change 

as necessary to help ensure cont inued v iabi l i ty  

kinship: embedded shared relat ionships between 

archi tectural  operat ions.  This is  der ived v ia the 

phenotype or wai t ing room condi t ion -  where l inked 

spaces help eachother.  

consciousness: stems f rom the awareness of  

archi tectural  operat ions.  Whether real  or  i l lusory,  

they promote considerate and sui table responses to 

direct  and indirect  emergent issues. 

implantation: The v i ru lent capaci ty of  archi tectural  

operat ions.  Elements feeding of f  of  eachother,  

looking for  the opportuni ty to be seen as a good idea 

and go v i  ra l .  

These operators were then expanded: creat ing 20 tests 

of  archi tectural  detai ls to be imposed on the system 

framework establ ished for  the new Rockcl i f fe Airport  

Terminal  bui ld ing.  What fo l lows is  an analysis of  

a handful  of  these tests,  which are shown in the 
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fo l lowing drawings. 

stairs: part  of  repl icat ion operator,  an element that  

is  copied wi th high f idel i ty.  They respond to the 

pre-coded str ide of  users exhibi t ing di f ferent s ize,  

speed or d i rect ion.  

a facade linked with an air system: a fagade of  

operable louvered trespa panels that  guard a plenum 

wal l ,  where buf fered air  helps control  the bui ld ing's 

c l imate.  The facade attaches to the host or  structure 

and imparts representat ional  content l ike sun and 

shade. The facade can even enforce an archi tectural  

language that  can be used in other representat ional  

media to pass memetic informat ion about the bui ld ing,  

l ike here where the panels of  the fagade seen by 

dr ivers along Rockcl i f fe Parkway is  used as the logo 

for  the new bui ld ing seen on a mock boarding pass. 

Operators of  sel f ish archi tecture can even be 

embedded into archi tectural  detai l ing,  as shown in 

a parapet detai l .  Under the consciousness operator,  

establ ished is  a simple detai l ,  which humbly and 

elegant ly performs i ts  purpose, knowing exact ly what 

i t  is and assumes nothing more. One could discuss 

the inclusion of  a s imple saw cut  to the underside 

of  a concrete l intel  as such: something that  performs 

i ts  task s imply,  e legant ly,  and therefore becomes 

a permanent and re l iable element of  the bui ld ing's 

archi tecture.  



rockcliffe airport terminal level 01 



rockdiffe airport ta;;\w*a" level 02 



Jockclifve airport iro/r^i level 03 



024 Meme Poo l  ,  
Domest i c  +  
In te rna t iona l  
Gates  

025  Depar tu res ,  
F i tness  Cent re  
+  S tud ios  

026  Ar r i va ls  +  
Baggage C la im.  

027  Pub ,  Con fe rence  
Cen t re ,  Thea t re  
+  Meme Poo l  

028  Domest i c  +  
In te rna t iona l  
Gates  

029  S t ruc tu ra l  
Sys tem Mode l  

030  A r r i  va ls  +  Meme 
Poo l  
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structural system 
model 
rockc l i f fe  a i rpor t  te rm ina l  1 :200  



The aerop lane is  the  product  o f  c lose se lec t ion .  

The lesson o f  the  aerop lane l ies  in  the log ic  which 

governed the  s ta tement  o f  the  prob lem and i t s  

rea l iza t ion .  

The prob lem o f  the  house has not  ye t  been s ta ted.  

Never the less  there  do ex is t  s tandards  fo r  the  

dwel l ing  house.  

Mach inery  conta ins  in  i t se l f  the  fac tor  o f  economy,  

wh ich  makes fo r  se lec t ion .  

The house is  a  mach ine fo r  l i v ing  in . 9 9 *  

le corbusier 
Archi  tect .  

* be Corbusier, Trans by Frederick Etchells. Towards A New Architecture. New Vbrk: Dover Publications Inc, 1986. p. 60. 



83 

coding selfish 
architecture: a 
manifesto 

post-script The a i rport  model as we know i t  is dead. To return 

back to the point  of  departure for  th is thesis,  

Br i t ish Airways and Iber ia CEO Wi l l ie Walsh says i t  

best:  " [ . . . ]  many a i r l ines must face the t ruth that  

they should consol idate or d ie."1  

The proposal  for  Rockcl i f fe Airport  encapsulated 

wi th in th is research has enabled a v iable,  reinvented 

model for  the s i te.  Once secured by a lonely museum 

in steady decl ine,  the implantat ion of  a commuter 

f l ight  venture cross-programmed wi th community-

or iented spaces has dramat ical ly increased i ts  

capaci t ies for  f i tness.  

Al though the f ive operators have successful ly created 

a system model for  a new terminal  at  Rockcl i f fe 

Airport ,  one key quest ion remains:  could sel f ish 

archi tecture be proposed as an operat ive design 

strategy to save other f l ight-r isk bui ld ings? This 
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marks a key shi f t  in archi tectural  th inking that ,  

I  bel ieve, must happen to enable archi tecture wi th 

the tools to remain v iable:  a return-shi f t  f rom 

archi tecture as an object  to archi tecture as a 

system. 

Looking back at  other systems archi tectures,  or ant i -

archi tectures l ike Cedric Pr ice's The Fun Palace and 

Archigrarn's Plug-In Ci ty and Walking Ci ty,  one can 

quickly see how the cybernet ic f ramework of  Beer 's 

Viable System Model empowers the user to adapt 

their  archi tecture for  change. The archi tect  becomes 

ant i -archi tect ,  a non-author,  s imply an enabler 

of  a capable playground wi th in which other v iable 

scenar ios begin to fo l low the processes of  select ion,  

var iat ion and repl icat ion learned from genet ic/  

memetic t ransmmission. 

This balance between authorship and sel f ishness 

br ings wi th i t  a demand for  agency; for  social ly 

act iv ist  archi tecture.  Pr ice's goal  in the Fun Palace 

was to enable archi tecture to adapt to the changing 

needs of  society,  and hopeful ly to enhance the 

qual i ty of  l i fe of the people who exper ienced i t .  

Might the mot ivat ion for  such a reader ly archi tecture 

be seen as Pr ice's pursui t  of  a new social  and 

pol i t ical  paradigm of  democracy and indiv idual  

agency? With impl icat ions of  cybernet ics and social  

control  i t  is equal ly worth asking whether,  today, an 
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attempt to establ ish users as the authors of  their  

own archi tecture is  a genuine ef for t  to erase social  

boundar ies,  or  i f  i t  is simply a gesture mot ivated by 

compassion. 

Authorship as agency t r ies to erase a persistent 

conscious- i l lusion, creat ing a cul tural  launching pad 

for  archi tectural  t ransmissions to f lour ish.  Perhaps, 

as evolut ionary biologists and sociobiologists 

suggest,  at  a most e lemental  level ,  i t  is the sel f ish 

act ion of  our genes for  survival  that  ensures the 

v iabi l i ty  of  a l l  archi tectural  methods. 

As cr i t ical  as these processes may be,  let  us end 

wi th the important analogy that  f rames the total  

ideology of  th is research: the necker cube. This 

thesis t r ies to distance airport  archi tecture 

away f rom the object  -  the shopping mal l  model on 

the verge of  col lapse, and instead promotes the 

establ ishment of  a permanence in archi tecture as a 

search for  a v iable system. Admit tedly,  however,  

i t  is suggested only as one of  many s imultaneously 

osci l lat ing views around the same issue, that  being a 

search for  ways to ensure the survival  and evolut ion 

of  f l ight-r isk bui ld ings.  

Notes 

1 Walsh, Willie. "Surviving the Crisis." O'Connell, John E and George Williams. Air Transport in the 21st Century: Kev Strategic 

Developments. Surrey: Ashgate, 2011. p. 55. 
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keywords 

allele A shorthand form of  a l le lomorph,  one of  a ser ies of  
possib le a l ternat ive forms of  a g iven gene (c is t ron) ,  
d i f fer ing in DNA sequence,  and af fect ing the 
funct ioning of  a s ingle product  (RHA and!or  prote in) . '  
Each of  two or  more a l ternat ive forms of  a gene that  
ar ise by mutat ion and are found at  the same p lace on a 
chromosome.2  

fitness The re lat ive abi l i ty  of  an organism to surv ive and t ransmit  
i ts  genes to  the next  generat ionJ 

fount A shor tening of  founta in (compare mount  and mountain) ,  
main ly  used in  poetry and for  specia l  e f fect .  I t  a lso 
occurs wi th the meaning 'source,  or ig in '  in  phrases such as 
the fount  of  a l l  wisdom, knowledge,  e tc . '  

gene A uni t  of  heredi ty  composed of  DNA. In  c lass ical  genet ics 
(see Mendel ism) a gene is  v isual ized as a discrete 
par t ic le,  forming par t  o f  a chromosome, that  determines 
a par t icu lar  character is t ic .  I t  can ex is t  in  d i f ferent  
forms cal led a l le les,  which determine which aspect  o f  
the character is t ic  is  shown (e.g.  ta l lness or  shor tness 
for  the character is t ic  of  height) .  A gene occupies a 
speci f ic  posi t ion ( locus)  on a chromosome. In  v iew of  
the d iscover ies of  molecular  genet ics,  i t  may be def ined 
as the sequence of  nucleot ides of  DNA (or  RNA) concerned 
wi th a speci f ic  funct ion,  such as the synthesis of  a 
s ingle polypept ide chain or  of  a messenger RNA molecule,  
corresponding to  a par t icu lar  sequence of  the genet ic  code.  
One or  more of  these st ructura l  genes,  coding for  prote in,  
may be associated wi th other  genes contro l l ing thei r  
expression.5  
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host An organism whose body provides nour ishment  and shel ter  for  
a parasi te.6  

illusion An instance of  a wrong or  mis interpreted percept ion of  a 
sensory exper ience;  a decept ive appearance or  impression;  
a fa lse idea or  bel ie f  

kinship Kinsh ip  i s  one  o f  the  ma in  o rgan iz ing  p r inc ip les  o f  human 
soc ie ty ,  and  k insh ip  sys tems  have  been  ex tens ive ly  s tud ied  
by  soc ia l  an th ropo log is t s ,  f o r  whom they  a re  o f  pa r t i cu la r  
impor tance  because  o f  t he i r  p r imacy  i n  non-s ta te  soc ie t i es .  
K insh ip  sys tems  es tab l i sh  re la t i onsh ips  be tween  i nd i v idua ls  
and  g roups  on  the  mode l  o f  b io log ica l  re la t i onsh ips  be tween  
pa ren ts  and  ch i l d ren ,  be tween  s ib l i ngs ,  and  be tween  mar i ta l  
pa r tne rs . '  

meme A sel f - repl icat ing uni t  of  cu l tura l  inher i tance analogous 
to a gene.  The term was in t roduced by Br i t ish b io logist  
Richard Dawkins in  h is  book The Sel f ish Gene (1976) to  
denote a cul tura l  ent i ty ,  such as a song,  a method for  
making paper aeroplanes,  a re l ig ion,  or  a rec ipe,  that  is  
t ransmit ted between indiv iduals and across generat ions,  
so that  i t  is  inher i ted and (potent ia l ly)  can change over  
t ime.  Such a concept  can provide usefu l  ins ights in to the 
nature of  cu l tura l  development.  More controvers ia l  is  the 
supposed ro le of  memes in  shaping the evolut ion of  the 
human bra in by a form of  sexual  se lect ion.  Proponents argue 
that  memes,  such as musical  composi t ions or  l i terary works,  
are mani festat ions of  genet ica l ly  determined at t r ibutes of  
the meme donor 's  bra in and make the donor more a t t ract ive 
to potent ia l  mates.  Hence such admired or  ta lented 
indiv iduals tend to have more of fspr ing,  who inher i t  thei r  
parent 's  meme-generat ing abi l i t ies.  Select ion for  such 
t ra i ts  over  t ime would,  i t  is  c la imed,  enhance the s ize and 
complexi ty  of  the bra in.9  

operator A chromosomal  region capable of  in teract ing wi th speci f ic  
repressors,  thereby contro l  1 ing the funct ion of  adjacent  
c is t rons.m  

phenotype The observable character is t ics of  a ce l l  or  an organism, 
such as i ts  s ize and shape,  i ts  metabol ic  funct ions,  and 
i ts  behavior .  The genotype is  the under ly ing basis of  the 
phenotype,  and the term is  commonly used to  descr ibe the 
ef fect  a par t icu lar  gene produces,  in  compar ison wi th i ts  
mutant  a l le les.  Some genes contro l  the behavior  o f  the 
organism, which in  turn generates an ar tefact  outs ide the 
body.  R.  Dawkins uses the term extended phenotype to  refer  
to  the product ion of  such an ar tefact  (spider  webs,  b i rd 
nests,  and beaver dams are examples)  
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replicator A th ing which repl icates or  copies something;  
a s t ructura l  gene at  which repl icat ion of  a speci f ic  
repl icon is  bel ieved to be in i t ia ted.u  

selfish A key feature of  Mendel ian inher i tance is  that  i t  is  
usual ly  fa i r :  organisms pass on the two copies of  each gene 
wi th equal  f requency to  the next  generat ion.  This means 
that  the process of  inher i tance per se has no d i rect ional  
ef fect  on a l le le f requencies,  and i t  is  only natura l  
select ion—the d i f ferent ia l  surv ival  and reproduct ion 
of  indiv iduals wi th d i f ferent  genotypes—that  can have 
such an ef fect .  Thus,  most  genes pers is t  in  populat ions 
because they increase the f i tness of  the organisms in  
which they res ide.  However,  not  a l l  inher i tance is  fa i r ,  
and in  par t icu lar  some genes contr ive to be inher i ted at  
a greater- than-Mendel ian rate.  This a l lows the genes to  
increase in  f requency and pers is t  in  populat ions even i f  
they are harmful  to  the host  organism. These are known as 
se l f ish genes,  or  se l f ish genet ic  e lements.a  

viable Orig inal ly  meant  "capable of  l iv ing;  f i t  to l ive,"  a sense 
that  s t i l l  appl ies in  many phrases,  such as a v iable fetus.  
By acceptable extension i t  has come to  refer  f igurat ive ly  
to any idea or  th ing that  might  f lour ish.  But  in  th is  use 
i t 's  a vogue word that  can of ten be improved on-e.g. :  "They 
now have a v iable [ read p lausib le]  successor to  the Speaker 
in  New York Congressman B i l l  Paxon" (New Republ ic) .  
The word has la te ly  been the v ic t im of  s l ipshod extension,  
when used in  the sense " feasib le,  pract icable"  <a v iable 
p lan>.  One wr i ter  has noted that  "d ic t ionar ies now g ive [as 
def in i t ions for  v iable]  real ,  workable,  v iv id,  pract icable,  
important ,  newer def in i t ions that  seem only to  conf i rm 
the cr i t ics '  compla ints that  the word has had the edge 
hopelessly  ground of f  i t "  (Roy Copperud.  Amer ican Usage and 
Sty le,  1980).  Thus i t  is  somet imes hard even to  know what  a 
wr i ter  means wi th v iable-e.g. :  "The whi te cot ton shi r t  is  
s t i l l  v iable [ read acceptable or ,  possib ly ,  a possib i l i ty ] ,  
but  i t  could a lso be t raded for  a sof ter ,  sheer-mesh top"  
(Dal las Morning News).u  

viral Of the nature of ,  caused by,  or  re lat ing to a v i rus 
or  v i ruses;  re lat ing to or  involv ing the rapid spread 
o f  i n f o r m a t i o n  a b o u t  a  p r o d u c t  o r  s e r v i c e  b y  v i r a l  
market ing techniques:  a v i ra l  v ideo ad;  an image,  v ideo,  
advert isement ,  e tc .  that  is  c i rcu lated rapid ly  on the 
Internet .*  
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WORLD'S BUSIEST AIRPORTS 
BY INTERNATIONAL PASSENGER TRAFFIC (2010) 

49.065 .604  LHR 

42 .412 ,227  CDG 

39 ,284 ,000  HKG 

37 ,962 ,760  AMS 

37 ,590 ,237  FRA 

36 ,931 .687  DXB 

33 ,405 .025  S IN 

27 ,047 ,687  BKK 

25 ,806 .476  ICN 

24 ,807 ,575  MAO 

23 ,513 ,659  LGW 

21 ,213 .708  MUC 

19 ,522 ,161  NRT 

19 ,279 .618  KUL 

18 ,875 .650  FC0 

18 ,480 ,203  JFK 

17 ,908 .629  ZRH 

17 ,609 ,250  1ST 

17 ,358 ,585  AVT 

17 .193 ,513  TpE 

16,740 ,823  BCN 

15 ,735 ,979  YVZ 

IS ,450 ,397  V IE  

15 ,433 ,774  CPH 

14 .579 ,565  0U8 

14 .336 ,794  BRU 

14 ,200 ,292  PMI  

13 .727 ,322  MIA 

13 ,706 ,325  MXP 

13 ,097 ,282  MAN 

London  Heath row 

Par i s  Char les  de  Gau l  1e  

Hong Kong  In te rna t iona l  

Amste rdam Sch ipho l  

F rank fu r t  

Duba i  In te rna t iona l  

S ingapore  Chang i  

Suvarnabhumi  

Incheon  In te rna t iona l  

Madr id -Bar jas  

London  Gatw ick  

Kua la  Lumpur  

Leonardo  da  V inc i  

John  F .  Kennedy  In te rna t iona  

Zur i ch  

A ta tu rk  In te rna t iona l '  

An ta lya  

Taoyuan  In te rna t iona l  

Barce lona  

Toron to  Pearson  In te rna t iona  

V i  enna  

Copenhagen 

Oub l i  n  

Brusse ls  

Pa lma de  Ma i lo rca  

Miami  In te rna t iona l  

Ma lpensa  

Manches te r  

-

< IS/"-

mapping the 
world's ousiest 
airports 
append ix  A 

v 
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NATIONAL AIRPORTS SYSTEM (NAS) AIRPORTS 
EFFECTIVE APRIL 17, 2010 

YLW Ke lowna 

YXS Pr ince  George  

YVR Vancouver  

YYJ  V ic to r ia  

YYC Ca lgary  

YEG Edmin ton  

YQR Reg ina  

YXE Saska toon  

YWG Winn ipeg  

YXU London  

YGW Ot tawa 

YQT Thunder  Bay  

YYZ Toron to  

YUL Mont rea l  

YMX Mont rea l  

YQB Quebec  

YFC F reder i c ton  

YQM Grea te r  Monc ton  

YSJ Sa in t  John  

YHZ Ha l i fax  

YYG Char lo t te town 

YQX Gander  

YYT S t .  John 's  

YFB Iqa lu i t  

YZF Ye l lowkn i fe  

YXY Wh i tehorse  

mapping the NAS 
append ix  B  

• 

mi i TA  TP* 
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AIR SERVICE OF THE NATIONAL CAPITAL REGION 

HF2 Hope F ie ld  
Ot tawa/Manot i ck  

NP3 Arnpr io r  
A i rpor t  

NR6 Car le ton  P lace  
A i  rpo r t  

PL3  Kars /R ideau  Va l ley  
A i r  Park  

PR2 Ot tawa/Embrun  
A i  rpo r t  

YND Ot tawa/Gat ineau  
A i  rpo r t  

YRO Ot tawa/Rackc l i f fe  
A i  rpo r t  

YRP Ot tawa/Carp  
A i  rpo r t  

YOW Ot tawa 
In te rna t iona l  
A i  rpo r t  

locating 
rockcliffe airport 
append ix  C 

al 
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M 

'Ma 



LARGE 

031 London  Heath row 
A i  rpo r t  

032  Par i s  Char les  
de  Gau l  1e  

033  Hong Kong  
In te rna t i  ona l  

034  Amste rdam 
5  c  h  i  p h  o  1  

035  F rank fu r t  
A i  rpo r t  

MEDIUM 

036 Toron to  Pearson  
In te rna t i  ona l  

037  Ot tawa 
In te rna t iona l  

038  Iqa lu i t  
A i  rpo r t  

039  Vancouver  
In te rna t iona l  

040  Mont rea l  P ie r re  
E l  1 i  o t t  T rudeau  

041  Ot tawa 
Rockc l i  f  fe  

042  Toron to  B i l l y  
B ishop  

043  London  C i t y  
A i  rpo r t  

044  R io  De Jane i ro  
San tos  Dumont  

045  Dundee A i  rpo r t  
Sco t land  

U'<F v 

sizing the strip 
append ix  D 
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